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SIEVE ANALYSIS 
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SIEVE ANALYSIS 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 21-89 SAMPLED -- 
DEPTH 2.4 - 2.8' DATE TESTED 1-7-91 GAW 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 23.53 
Wt. Dry Soil & Pan (9) 23.35 
Wt. Lost Moisture (9). 0.18 
Wt. of Pan Only (9) 3.69 
Wt. of Dry Soil (9) ' 19.66 

0.9 aisture Content % 
.- 

Wt, Hydrom. Sample Wet (9) 101.33 
Wt. Hydrom.. Sample Dry (9) 100.41 

Sieve 
Number 
(Size) 

1 1/2" 
3/4" 
3/8" 

# 4  
#10 

WASH SIEVE ANALYSIS 

Wt. Total Sample 
Wet ( 9 )  151.16 

Weight of + #10 
Before Washing (9) 29.94 
Weight of + #10 
After Washing (9) 29.70 
Weight of - #10 

Wet (9) 121.22 
Weight of - #10 

Dry ( 9 )  120.36 
Wt. Total Sample 

Dry ( 9 )  150.06 

Calc. Wt. 'fW'l (9) 124.54 
Calc. Mass + #10 24.13 

Pan Indiv. Indiv. Cum. Cum. % 
Finer Weight Wt. + Pan Wt: Wt. % 

(9) (9) Retain. Retain. Retain. By Wt. 

0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 
0.00 7.90 7.90 7.90 5.3 94.7 
0.00 8.45 8.45 16.35 10.9 89.1 
0.00 12.72 12.72 29.07 19.4 80.6 

3.66 22.02 18.36 18.36 #20 
840 3.70 38.05 34.35 52.71 
#60 3.77 27.75 23.98 76.69 

# l o o  3.60 11.60 8.00 84.69 
#200 

~ - .  _ _  
3.78 7.05 3.27 87.96 
3.64 4.03 0.39 88.35 

34.1 65.9 
61.7 38.3 
81.0 19.0 
87.4 12.6 
90.0 10.0 
90.3 9.7 

ADVANCED TERRA TESTING, INC. I 
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HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 21-89 SAMPLED -- 
DEPTH 2.4 - 2.8' DATE TESTED 1-7-91 GAW 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

Hydrometer # ' ASTM 152 H Temp. , Deg. C 21.0 
Sp. Gr. of Soil 2.69 Temp. Coef. K 0.01332 
Value of 'la'' 0.99 Wt. Dry Sample "W" 124.537 

100.0 Deflocculant Sodium Hexametaphosphate % of Total Sample 
Defloc. Corr'n 5.5 
Meniscus Corr'n -1 . o  

T 
Elapsed 
Time 
(min) 

@ '0.0 
0 . 5  
1.0 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

Hydrometer Readifig 
Original Corrected 

I I  R 11 

-- 
17.00 
16.50 
16.00 
15-50 
15.25 
15.00 
14.00 
13.00 
12.00 
11.00 

-- 
10.50 
10.00 
9.50 
9.00 

8.50 
7.50 
6.50 
5.50. 
4.50 

8.75 

% 
Total 

100Ra/W Sample 

-- 
8.4 
6 . 0  
7.6 
7.2 
7.0 
6.6 
6.0 
5.2 
4.4 
3.6 

-- 
8.4 
8.0 
7.6 
7.2 
7.0 
6'. 8 
6.0 
5.2 
4.4 
3.6 

Effecitve Grain 
Depth Diameter 

L .( mm 1 
-- -- 

13.50 0.0692 
13.58 0.0491 
13.67 0.0348 
13.75 0.0221 
13.79 0.0128 
13.83 0.0090 
13.99 0,0064 
14.16 0,0046 
14.32 0.0032 
14.49 0.0013 

Grain Diameter = K*(SQRT(L/T)) 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. J O B  NO. 2081-01 

28 89BR SAMPLED -- BORING NO. 
DEPTH 52.5 - 52.6' DATE TESTED 01-07-91 TNU 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
a s t u r e  Content 96 

Wt. Hydrorn. Sample Wet (g) 
Wt. Hydrom. Sample Dry (gj 

16.55 
15.97 
0.58 
3.72 
12 :25 
4.7 

61.65 
58.86 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #10 
Before Washing (9) 0.00 
Weight of + #10 
After Washing (9) 0.00 
Weight of - #lo 
Weight of - #10 
Wt. Total Sample 

Wet (9) 6 1 . 6 5  

Wet (9) 61.65 

Dry (9) 58.86 

Dry (9) 58.86 

Calc. Wt. "W" (9) 58.86 
Calc. Mass + #10 0.00 

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Wr. Wt. SS Finer 
( S i z e )  (9) (9) Retain. Retain. Retain. ay Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0 . 0  100.0 
3 / 4 "  0.00 0 * 00 0.00 0.00 0 . 0  100 10 

0.00 0.0 100.0 3/8" 0.00 0.00 0.00 
# 4  0.00 0.00 0.00 0.00 0.0 100 0 
#10 0.00 0.00 0.00 0.00 0.0 100.0 

0.00 0.00 0.0 100.0 #20 0.00 0.00 
0.00 0.00 0.0 100.0 #40 0.00 0.00 

#60 1.29 1.31 0.02 0.02 0.0 100.0 
#loo 1.30 1.81 0.5i 0.53 0.9 99.1 

1.33 2.22 0.89 1.42 2.4 97.6 
1.32 1.52 0.20 1.62 2.8 97.2 

ADVANCED TERRA TESTING, INC. 



EYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Advanced 

B O R I N G  NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer # 
Sp. Gr. of Soil 
Value of ''a" 
Deflocculant 
Defloc. Corr'n 
Meniscus Corr'n 

T 
Elapsed 
Time 
bin) 

1 . 0  
2 .0  
5 . 0  

15.0 
3 0 . 0  
6 0 . 0  

1 2 0 . 0  
250 .0  

Sciences, Inc. 

28 89BR 
5 2 . 5  - 5 2 . 6 '  
Rocky Flats P h a s e  I 
Rotary Core 

ASTM 152 H 
2 .72  
0 . 9 9  

5 . 5  
-1 .0  

Sodium Hexaine taphosphate 

Hydrometer Reading 
Original Corrected 

11 R 11 

-- 
60.00  
5 9 . 0 0  
5 8 . 5 0  
58 .00  
56 .00  
5 5 . 0 0  
51.00 
47 .00  
43 .00  

-- 
53 .50  
5 2 . 5 0  
52 .00  
5 1 . 5 0  
49 .50  
48 .50  
44 .50  
4 0 . 5 0  
36 .50  

100Ra/W 

-- 
8 9 . 6  
8 7 , 9  
87.1 
8 6 . 3  
8 2 . 9  
8 1 . 2  
7 4 . 5  
6 7 . 8  
6 1 . 1  

1440 .0  33 .50  27 .00  4 5 . 2  

. . . .. 

Grain Diameter = K*(SQRT(L/T)) 

x 
Total 

Sample 

8 9 . 6  
8 7 . 9  
8 7 . 1  
86.3 
82 .9  
8 1 . 2  
7 4 . 5  
6 7 . 8  
6 1 . 1  
45 .2  

J O B  NO.  2081-01 

SAMPLED -- 
DATE TESTED 01-07-91 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

Temp., Deg. C 22.0 

Y of Total Sample 100.0 

Temp. Coef. K . 0 .01308  
Wt. Dry Sample "W" 58 .863  

Effecitve Grain 
Depth Diameter 

L '( mm 1 

6 . 4 5  0 .0470  
6 . 6 1  0 .0336  
6 . 7 0  0 .0239  
6 . 7 6  0 .0152 
7 . 1 1  0.0090 
7 . 2 7  0 , 0 0 6 4  
7 . 9 3  0 .0048  
8 . 5 8  0 , 0 0 3 5  
9 . 2 4  0 .0025  
10.80 0.0011 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 32-89BR 
DEPTH 46.5 - 48.5' 
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) 
Wt, Ring(s) (9) 
Wt. Soil ( 9 )  
Wet Density PCF 

Wt. Wet Soil & Pan 
Wt. Dry Soil & Pan 
Wt. Lost  Moisture 
Wt. of Pan Only 
Wt. of Dry Soil 
"10 I s  ture Content . % e Density PCF 

SAMPLED 12-90 RZ 
DATE TESTED 1-15-91 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
Before Washing (9) 84.7 
Wt. Dry Soil & Pan 
Before Washing (9) 82.8 
Weight of Pan (9) 8.8 
Wt. of Dry Soil 
Before Washing . 74.0 
Wt. Dry Soil & Pan 
After Washing (9) 9.3 
Wt. of Dry .Soil 
After Washing (9) 0.5 
-#ZOO Wash. Out % 99.3 

Sieve Pan I n d i v .  I n d i v . .  Cum. Cum. % 
Number Weight Wt. + Pan Wt. Wt. 45 Finer 
(Size) . (g.1 (9) Retain. Retain. Retain. By Wt. 

3 It 
1 1/2" 
3/4" 
3/8" 

# 4  
#10 
#20 
#40 
#60 

# l o o  
#200 
#230 
#270 

0.00 
0.00 
0.00 
0.00 
0 . 0 0  

0.00 
0.00 
1.29 
1.29 
1.30 
1.3i 
1.31 

, 0 . 0 0  

0 . 0 0  
0.00 
0.00 
0.00 
0 . 0 0  
0 . 0 0  

0.00 
1.30 
1.42 
1.65 
1.59 
1.59 

0 . 0 0  

0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.01 
0.13 
0.35 
0.28 
0.26 

0.00 
0 . 0 0  
0.00 
0.00 
0 . 0 0  
0 . 0 0  
0.00 
0.00 
0.01 
0 3 4  
0.49 
0.77 
1.05 

0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0.0 
0 . 0  
0.0 
0 . 0  
0.2 
0.7 
1 . o  
1.4 

100.0 
100'. 0 
100.0 
100.0 
100.0 
100.0 
100 I O  
100 0 
100.0 
99.8 
99.3 
99.0 
98.6 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. 

BORING NO. 32-89BR 
DEPTH 77.8' 
SAMPLE NO. Rocky Flats Phase 
SOIL DESCR. Rotary Core 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan ( 9 )  
Wt. Lost Moisture ( 9 )  
Wt. of Pan Only (9) 
Wt. of Dry Soil ( 9 )  
a s t u r e  Content 4; 

28.86 
2i. 33  
0.97 
3.62 

24.27 
4.0 

Wt. Hydrom. Sample Wet (9) 66.36 
Wt. Hydrom. Sample Dry (9) 63.81 

Sieve Pan Indiv. Indiv. 
Number Weight Wt. + Pan Wt'. 
(Size) ( 9 )  (9) Rerair.. 

1 1/2" 0.00 0.00 0 00 
3/4" 0.00 0.00 0.00 
3 / 8 "  0.00 0.00 0 . 0 0  

# 4  0 . 0 0  0.00 0 * 00  
$10 0 . 0 0  0 * 00  0 . 0 0  

#20 
#40 
#60 

# l o o  
#200 

I 

0 * 0 0  0 . 0 0  0 * 00  
0.00 0.00 0 I O 0  
0.00 0.00 0.00 
1.30 1.31 0.01 
1.30 2.61 1.31 
1.30 3.00 1.70 

JOB NO. 2081-01 

-- SAMPLED 
DATE TESTED 01-10-91 T N U  
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #10 . 

Before Washing (9) 0.00 
Weight of + #lo 
After Washing (9) 0.00 
Weight of - #10 
Weight of - #10 
Wt. Total Sample 

Wet (9) 6 6 . 3 6  

. Wet (9) 66.36 

Dry (9) 63.81 

63.81 

Calc. Wt. "W" (9) 63-81 
Calc. Mass + #10 0.00 

,Dry (9) 

Cum. Cum. , %  
Wt. % Finer 

Retain. Retain. By Wt. 

0 . 0 0  
0.00 
0.00 
0 . 0 0  
0 . 0 0  

0 . 0 0  
0.00 
0.00 
0.01 
1.32 
3.02 

0.0 
0 . 0  
0.0 
0 . 0  
0 . 0  

0.0 
0.0 
0.0 
0.0 
2.1 
4.7 

100.0 
100 I O  

100.0 
100 I O  
100.0 

100 * 0 
100.0 
100.0 
100.0  
97.9 
95.3 

ADVANCED TERRA TESTING, INC. 



_. ., 

HYDROMETER ANALYSIS - SEDIMENTATION DATA 

ZLIENT Advanced 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer Ar 
Sp. Gr. of S o l 1  
Value of "a1' 
Deflocculant 
Defloc. Corr'n 
Meniscus Corr'n 

T 
Elapsed 
Time 
(min) 

0.5 
1'. 0 
2 :o 
5.0 

15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

Sciences, Inc. 

32-89BR 
77.8' 
Rocky Flats Pnase I 
Rotary Core 

ASTM 152 H 
2.72 
0.99 

5.0 
-1.0 

Sodium Hexametaphosphate 

Hydrometer Reading 
Original Corrected 

I 1  R II 100Ra/W 

-- . -- 
63.00 57.00 
58.00 52.00 
54.00 48.00 
49 * 00 43.00 
44 00 38.00 
40.50 34.50 
37.90 31.00 
34.50 * 28.50 
31.00 25.00 
23.00 17.00 

Grain Diameter = K*(SQRT(L/T)) 

-- 
88.'1 
80.4 
74.2 
66.4 
58.7 
53.3 
47.9 
44.0 
38.6 
26.3 

% 
Total 

S amp 1 e 

-- 
88.1 
80 * 4 
74.2 
66.4 
58.7 
53.3 
47.9 
44.0 
38.6 
26.3 

JOB NO. 2081-01 

SAMPLED 
DATE TESTED 01-10-91 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

-- 

Temp., Deg. C 21.0 

96 of Total Sample 100.0 

Temp. Coef. K 0.01320 
Wt. Dry Sample "W" 63.810 

Effecitve Grain 
Depth Diameter 

L '(mm) 
-- -- 

5.96 0.0456 
6.78 0.0344 
7.43 0.0254 
8.25 0.0170 
9.07 0.0103 
9.65 0.0075 
10.22 0,0054 J .I.. 
10.63 0.0039 ... 
11.21 0.0028 
12.52 0.0012 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 32-89BR 
DEPTH 134.2' 
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) ( 9 )  
Wt. Ring(s) (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt. Wet Soil & Pan (9) . 114.2 
Wt. Dry Soil & Pan ( 9 )  112.7 
Wt. Lost Moisture (9) 1 . 5  
Wt, of Pan Only ( 9 )  8 . 7  
Wt. of Dry Soil ( 9 )  104.0 

1.5 sture Content % - 
Density, PCF 

SAMPLED 12-90 RZ 
DATE TESTED 1-15-91 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
Before Washing (9) 114.2 
Wt. Dry Soil & Pan 
Before Washing (9) 112.7 
Weight of Fan (9 )  8.7 
Wt. of Dry Soil 
Before Washing 104.0 
Wt. Dry Soil & ?an 

Wt. of Dry Soil 
After Washing ( 9 )  39.1 
-#2OO Wash. Out % 62.4 

After Washing (9) ,4 '7.7 

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. c Pan Wt. Wt. 4; Finer 
(Size) (9) ( 9 )  Retain. Retain. Retain. By Wt. 

3 'I 

1 1/2" 
3/4" 
3 / 8 "  
#4 

#20 
#40 
#60 

# l o o  
#200 
#230 
#270 

#lO . 

0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
1.31 
1.31 
1.30 
1.29 
1.31 

0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.35 
7.75 

33.86 
6.13 
4.06 

0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0.00 
0.00 
0.04 
6.44 

32.58 
4.84 
2 6 75 

0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0 I O 0  
'0.00 
0.00 
0.00 
0.04 
6.48 

39.06 
43.90 
46.65 

0 . 0  
0 . 0  
0.0 
0 . 0  
0.0 
0.0 
0.0 
0.0 
0.0 
6.2 

37.6 
42.2 
44.9 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
93.8 
62.4 
5'7.8 
55.1 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS SIEVE ANALYSIS 

I I I Sieve Openlngs ID Inches U.S. Standard Sieves Size of Particles In Millimeters 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO, 32-89BR 
DEPTH 185 - 185.1' 
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

SAMPLED 12-90 RZ 
DATE TESTED 1-15-91 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

MOISTURE/DENSITY WASH SIEVE ANALYSIS 
DATA 

Wt. S o i l  & Ring(s) (9) 
Wt. Ring(s) (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan ( 9 )  
Wt. Lost Moisture ( 9 )  
Wt. of Pan Only (9) 
Wt. of Dry Soil ( 9 )  
Mpisture Content 45 

Density PCF 

Wt. Wet Soil & Pan 
Before Washing (9) 114.9 
Wt. Dry Soil & Pan 
Before Washing ( 9 )  112.6 
Weight of Ban (9) 8.8 

114.9 Wt. of Dry Soil 
112.6 Before Washing 103.8 

2.2 Wt. Dry Soil & Pan 
8.8 After Washing (9) 20.8 

103.8 Wt. of Dry Soil 
2.1 After Washing ( 9 )  12.0 

-#200 Wash. Out % 88.4 

S 1 eve 
Number 
(Size) 

3 It 
1 1/2" 
3/4" 
3/8" 

# 4  
#10 
#20 
#40 
#60 

# l o o  
#200 
#230 
#270 

Pan Indiv. Indiv. 
Weight Wt. + Pan Wt. 

Retain. ( 9 )  ( 9 )  

0 . 0 0  
0 . 0 0  
0 100 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0.00 
1.30 
1.27 
1.30 
1.28 
1.28 

0 . 0 0  
0 . 0 0  
0 . 0 0  
0 I O 0  
0 . 0 0  
0.00 
0.00 
0.00 
1.31 
1.50 

13.06 
7.05 
4.06 

0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0.00 
0.01 
0.23 

11.76 
5.77 
2.78 

Cum. 
Wt. 

Retain, 

0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0.. 00 
0 . 0 0  
0.00 
0.00 
0.01 
0.24 

12.00 
1 7 - 7 7  
20.55 

Cum. 
46 

Retain. 

0 . 0  
0 . 0  
0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0.2 
11.6 
17.1 
19.8 

% 
Finer 
By Wt. 

100.0 
100.0 
100.0 
100.0  
100 0 
100.0 
100.0 
100.0 
100.0 
99.8 
88.4 
82.9 
80.2 

ADVANCED TERRA TESTING, INC. 



4 

a 

___- . - ..................... ---- 

- _- ............. - . . . . . . . . . . . . . . . . . . . . . . . . . .  --_- - 

--_- ......... ..- ............ .- .. . . . . . . .  --- 
. l o  

n 

- a 

m 
a0 
d 

~ 

m 
m 

I 
CUE 
m o  

3NISSVd lN33U3d 



h 

COBBLES 10 Coarse I Fine 
BOULDERS GRAVEL 

CLAY (Plastic) TO SILT (Non-Plastic) Coarse I Medium Fine 
SAND 
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HYDROMETER ANALYSIS SIEVE ANALYSIS 
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MECHANICAL A N A L Y S I S  - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 33-69 SAMPLED -- 
DEPTH 55 - 55.2' DATE TESTED 01-10-91 TNU 
SAMPLE NO. Rocky.Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan ( 9 )  
Wt. Los t  Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) - .  
Moisture Content % 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Samp,le Dry (9) 

24.83 
24.24 
0.59 
3.66 

20,58 
2.9 

63.55 
61.78 

Wt. Total Sample 

Weight of + #10 
Before Washing (9) 
Weight of + #10 
After Washing (9) 
Weight of - 2110 
Weight of - X 1 0  

Wt. Total Sample 

Wet (9) 6 3 . 5 5  

0.00 

0.00 

Wet (9) 63.55 

Dry (9) 61.78 

Dry (9) 61.78 

Calc. Wt. "W" (9) 61.78 
Calc. Mass + #10 0.00 

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Wt. Wt. 96 Finer 
( S i z e )  (9) (9) Retain. Retain. . Retain. By Wt. 

1 1/2" 0.00 0 . 0 0  0 . 0 0  0.00 0.0 100.0 
3/4" 0.00 0.00 * 0 . 0 0  0.00 0.0 100.0 
3/8" 0.00 0.00 0 * 00  - 0.00 0 . 0  100.0 

214 0.00 0 . 0 0  0 . 0 0  0.00 0 . 0  100.0 
2110 0 . 0 0  0.00 0 . 0 0  0.00 0 . 0  100.0 

..- 

0.0 100.0 0 . 0 0  0 * 00 0 * 00 
#40 0 . 0 0  0 . 0 0  0 . 0 0  0.00 0.0 100.0 
#60 0.00 0.00 0 6 0 0  0 . 0 0  0 . 0  100.0  

# l o o  1.04 1.12 0.08 0.08 0.1 99.9 

#20 0 . 0 0  

82.0 
1.03 4.77 3 * 74 14.. 84 24.0 76.0 

#200 1.05 12.07 11.02 1 1 - 1 0  18.0 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

33-89 SAMPLED -- BORING NO. 
DEPTH 55 - 55.2' 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

DATE TESTED 01-10-91 TNU 

Hydrometer # ASTM 152 H Temp., Deg. C 21.0 

Sodium Hexametaphosphate X of Total Sample 100.0 

Sp. Gr. of Soil 2.69 Temp. Coef. K 0.01332 
Value of ''a" 0.99 ' Wt. Dry Sample "W" 61.779 
Deflocculant 
Defloc. Corr'n 5.0 
Meniscus Corr ' n -1.0 

T 
Elapsed Hydrometer Reading 96 Effecitve Grain 
Time Original Corrected Total Depth Diameter 

100Ra/W Sample L 4 mm 1 (min) I t  R I 1  

-- -- -- -- -- -- 
50.00 44.00 70.7 70.7 8.09 0.0536 

1.0 42.50 36.50 58.6 * 58.6 9.32 0.0401 
2.0 35.50 29.50 47.4 47.4 10.47 0.0305 
5.0 31.00 25.00 40.1 40.1 11.21 0.0199 

15.0 28.00 22.00 35.3 35.3 11.70 0.0118 
30.0 26-50 20.50 32.9 32.9 11.94 0,0084 
60.0 25.00 19 00 30.5 30.5 12.19 0.0060 
120.0 23.00 17.00 27.3 27.3 12.52 0.0043 
250.0 21.50 15.50 24.9 24.9 12.76 0.0030 

1440 0 17.00 l1.00 17.7 17.7 13.50 0.0013 

Grain Diameter = K*(SQRT(L/T)) 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. 

BORING NO. 33 -89 
DEPTH 56.7 - 56.8' 
SAMPLE NO. Rocky Flats 
SOIL DESCR. Rotary Core 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan- (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry S o i l  (9) 
''nisture Content 46 m 
Wt. Hydrom. Sample Wet (9) 
Wt, Hydrom. Sample Dry (9) 

Sieve 
Number 
(Size) 

1 1/2" 
3 / 4 "  
3/8" 
#4 
# l o  

#20 
#40 
#60 

# l o o  
#200 

Phase 

28.36 
27.67 
0.69 
3.70 

23.97 
2.9 

64.67 
62.86 

Pan Indiv. Indiv. 

(9) ( 9 )  Retain. 
Weight Wt. + Pan Wc. 

0.00 0 . 0 0  0 . 0 0  
0 . 0 0  0:oo  0 . 0 0  
0 . 0 0  0.00 0 . 0 0  
0.00 0.00 0 . 0 0  
0 . 0 0  0 . 0 0  0 . 0 0  

0.00 0 . 0 0  0.00 
0 * 00 0.00 0.00 
1.04 1.07 0.03 
1.04 1 I19 0.15 
1.05 7.52 6.47 
1.03 3.78 2.75 

I 

Cum. 
Wt. 

Retain. 

0 . 0 0  
0 . 0 0  
0.00 
0 . 0 0  
0.00 

0 * 00  
0.00 
0 . 0.3 
0.18 
6.65 
9 '. .4 0 

JOB NO. 2081-01 

SAMPLED -- 
DATE TESTED 01-10-91 TNU 
WASH S,IEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #10 
Before Washing (9) 
Weight of + #lo 
After Washing (9) 
Weight of - #10 
Weight of - #10 
Wt. Total Sample 

Wet (9) 

Wet (9) 

Dry (9) 

Dry (9) 

Calc. Wt. "W" (9) 
Calc. Mass + # l o  

Cum. 
% 

Retain. 

0 . 0  
0 . 0  
0.0 
0 . 0  
0 . 0  

0 . 0  
0.0 
0 . 0  
0.3 
10.6 
15.0 

% 
Finer 
By Wt. 

100.0 
100 0 
100.0 
100.0 
100.0 

100.0  
100.0 
100.0 
99.7 
89.4 
85.0 

64.67 

0.00 

0.00 

64.67 

62.86 

62.86 

62.86 
0.00 

I 

. .  
ADVANCED TESRA TESTING, INC. I 
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HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc. 

BORING NO. 33-89 
DEPTH 82.6 - 82.7' 
SAMPLE NO. Rocky Flats Phase I 
SOIL DESCR. Rotary Core 

Hydrometer # ASTM 152 H 
Sp. Gr. of Soil 2.69 
Value of ''a'' 0.99 
Def locculant Sodium Hexamctaphospha te 
Defloc. Corr'n 5.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading 
Time Original Corrected 
(min) I t  R 'I 100Ra/W 

. . .. -- -- -- 
0.5 58.00. 52.00 80.9 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 
120 * 0 
250.0 
1440.0 

52.50 
47.00 
41.00 
36.50 
34.50 
32.00 
29.00 
26.00 
18.50 

46.50 
41.00 
35.00 
30.50 
28.50 
26.00 
23.00 
20.00 
12.50 

Grain Diameter = K*(SQRT(L/T)) 

72.3 
63.8 
54.4 
47.4 
44.3 
40.4 
35.6 
31.1 
19.4 

96 
Total 

Sample 

-- 
80.9 
72.3 
63.8 
54 14 
47.4 
44.3 
40.4 

31.1 
19.4 

35.8 

J O B  NO. 2081-01 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Temp., Deg. C 
Temp. Coef. K 

01-10-91 TNU 
Y e s  
No , 

2 1  0 
0.01332 

Wt. Dry Sample "W" 63.769 
96 of Total Sample 100.0 

Effecitve Grain 
Depth Diameter 

L 4 mm 1 
-- -- 

6.78 0.0490 
7,68 0.0369 
8.58 0.0276 
9.57 0.0184 
10.30 0.0110 
10.63 0.0079 
11.04 0.0057 
11.53 0.0041 
12.03 0.0029 
13.26 0,0013 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 33-89 SAMPLED 
DEPTH 97.5 - 97.6' DATE TESTED 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE 
S O I L  DESCR. Rotary Core DRY SIEVE 

MOISTURE DATA WASH SIEVE ANALYSIS 

01-10-91 TNU 
Yes 
No 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & ?an (9) 
Wt. Dry Soil & Pan (9) 
Wt. L o s t  Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil ( 9 )  
Moisture C0nten.t % 

6 
Wt. Hydrom. Sample Wet-(g) 
Wt. Hydrom. Sample Dry ( 9 )  

22.96 
22.60 
0.36 
3.70 

18.90 
1.9 

63.55 
62.36 

Wt. Total Sample 

Weight of + #lO 

Weight of + #lo 
After Washing ( 9 )  
Weight of - #10 
Weight of - #lo 
Wt. Total Sample 

Wet ( 9 )  63,55 

Before Washing ( 9 )  0.00 

0.00 

Wet ( 9 )  63.55 

62.36 

Dry (9) 62.36 

Dry (9) 

Calc. Wt. IIW" (9) 62.36 
Calc. Mass'+ #10 0.00 

% Sieve Pan Indiv. Indiv. Cum. Cum. 
Number Weight Wt. + Pan Wt. Wt. 46 Finer 

Retain, Retain. Retain. By Wt. (Size) ( 9 )  ( 9 )  

0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.0 100 I O  

0.00 0.00 0.00 0.00 0.0 100.0 
# 4  0.00 0.00 0.00 0.00 0.0 100.0 

0.00 0.0 100.0 # l o  0.00 0.00 0.00 

1 1/2" 
3/4" 0.00 
3/8" 

#20 0 * 00 0.00 0.00 0.00 0.0 100.0 
0.0 100.0 #40 0.00 0.00 0.00 0.00 

X 6 0  0.00 0.00 0.00 0.00 0.0 100.0 
1.04 1.29 0.25 0.25 0.4 99.6 
1.04 12.60 11.56 11.81 18.9 81.1 
1.04 4.73 3.6% 15.50 24.9 75.1 

# l o o  

ADVANCED TERRA TESTING, INC. 

0.232 
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HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 33-89 SAMPLED -- 
DEPTH 97.5 - 97.6' DATE TESTED 01-10-91 TNU 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

Hydrometer # ASTM 152 H Temp., Deg. C 21.0 
Sp. Gr. of Soil 2.69 Temp. Coef. K 0.01332 
Value of ''a" 0.99 Wt. Dry Sample "'W" 62.362 

100.0 Def 1oc.culant Sodium Hexametaphosphate % of Total Sample 
Defloc, Corr'n 5.0 
Meniscus Corr'n -1.0 

. .  

T 
Elapsed Hydromerer Reading 
Time Original Corrected 
(min) I I  R I I  100Ra/W 

-- -- -- 
48.50 42.50 67 e 6 

1.0 42.50 36.50 58.1 
2.0 36.00 30.00 
5.0 32.00 26.00 

15.0 28.50 22.50 
, 30.0 26.50 20.50 
60.0 25.50 19.50 
120.0 23.00 ' 17.00 
250.0 2 1 . 5 0  15.50 

1440 0 17.00 11.00 

Grain Diameter = K*(SQRT(L/T)) 

47.7 
41.4 
35.8 
32.6 
31.0 
27.0 
24.7 
17.5 

96 Effecitve Grain 
Totai Depth Diameter 
Sample L 4 mm 1 

-- 
67 e 6 
56.1 
47.7 

; 41.4 
' 35.8 

32.6 
31.0 
27.0 
24.7 
11.5 

-- -- 
8.34 0,0544 
9.32 0,0407 

10.39 0.0304 
11.04 0.0198 
11.62 0.0117 
11.94 0,0084 
12.11 0,0060 
12.52 0.0043 
12.76 0.0030 
13.50 0.0013 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 33 -89 SAMPLED -- 
DEPTH 116.3 - 116.4' DATE TESTED 01-10-91 TNU 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & ?an ( 9 )  ' 

Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture ( 9 )  
Wt. of Pan Only ( 9 )  
Wt. of Dry Soil ( 9 )  

..Moisture Content 4; a 
Wt. Hydrom. Sample Wet .(g) 
Wt. Hydrom. Sample Dry (9) 

2S.75 
25.24. 
0.51 
3.65 

21 - 5 3  
2.4 

64.50 
63.01 

Wt. Total Sample 

Weight of + #10 

Weight of t. #lo 

Weight of - #10 
Weight of - #10 
Wt. Total Sample 

Wet (9) 64.50 

Before Washing (9) 0.00 

After Washing (9) 0.00 

Wet (9) 64.50 

Dry (9, 63.01 

Dry (9) 63.01 

Calc. Wt. 'IWtt ( 9 )  63.01 
Calc. Mass + #10 . 0.00 

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan W t .  Wt. % Finer 

R e t a i n .  Retain. Retain. By Wt. (Size) (9) ( 9 )  

1 1 / 2 "  0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 0 , o o  0.00 0.00 0.0 100.0 
3/8" 0.00 0.00 0.00 0 * 00 0 . 0  100.0 

# 4  0.00 0 . 0 0  0 I O 0  
# l o  0 * 00 0.00 0.00 0.00 0.0 100.0 

0 . 0 0  0 . 0  100.0 

#20 0 . 0 0  0.00 0.00 0 . 0 0  0.0 100.0 
#40 0 :oo 0.00 0.00 0.00 0.0 100.0 
#60 1.04 1 , 2 1  0.17 0.17 0.3 99.7 

#200 1.06 8.09 7.03 7.95 12.6 87.4 
# l o o  1.04 1.79 0.75 0.92 1.5 98.5 

1.04 3.98 2.94 10.89 17.3 82.7 

ADVANCED TERRA TESTING, INC. 
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HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 33 -89 SAMPLED 
DEPTH 116.3 - 116.4' DATE TESTED 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE 
SOIL DESCII. Rotary Core DRY SIEVE 

-- 
01-10-91 TNU 
Yes 
No 

Hydrometer # ASTM 152 H Temp., Deg. C 21.0 

Deflocculant Sodium Hexametaphosphate 46 of Total Sample 100.0 

0.01320 Sp. Gr. of Soil 2.72 Temp. Coef. K 
Value of "a" 0.99 Wt. Dry Sample "W" 63.012 

Defloc. Corr'n 5.0 
Meniscus Corr'n -1 . o  

96 Effecitve Grain 
T 

Elapsed Hydrometer Reading 
Depth Diameter Time Original Corrected T o t a l  

100Ra/W Sample L .( mm 1 (min) 'I R 'I 

-- -- 
48.00 
41.00 

@ ::: - 54.00 
1.0 47.00 
2.0 41.50 35.50 
5.0 37.00 31 .OO 

15.0 33.00 27.00 
30.0 31 $ 0 0  25.00 
60.0 29.00 23.00 
120.0 26.50 20.50 
250.0 24.50 18.50 

1440.0 19.00 13.00 

Grain Diameter,= K*(SQRT(L/T)) 

. -- 
75.1 
64.2 
55.6 
46. 5 
42.2 
39.1 
36.0 
32.1 
28.9 
20.3 

-- 
75.1 
64.2 
55.6 
48.5 
42.2 
39 * 1 
36.0 
32.1 
28.9 
20.3 

7.43 0.0509 
8.58 0.0387 
9.48 0.0287 
10.22 0.0189 

1 1 , 2 1  0.0081 
31.53 0.0058 
11.94 0.0042 
12.27 0.0029 
13.17 0.0013 

1 0 . 6 ~ 1  0.0112 

ADVANCED TERRA TESTING, INC. 

~~ ~ 
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HYDROMETER A N A L Y S I S  - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 33-89 SAMPLED -- 
DEPTH 140.6 - 140.8' 'DATE TESTED 01-10-91 TNU 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL .DESCR. Rotary Core DRY SIEVE No 

Hydrometer # ASTM 152 H Temp., Deg. C 21.0 

Deflocculant Sodium Hexametaphosphate 116 of Total Sample 100.0 

Sp. Gr. of Soil 2.69 Temp. Coef. K 0.01332 
60.089 Value of "a" 0.99 . Wt. Dry Sample " W t t  

Defloc. Corr'n 5.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading 96 Effecitve Grain 
Time Original Corrected Total Depth Diameter 
(min) II 3 I t  100Ra/W Sample L 4 mm 1 

1.0 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

;' L - 
55.00 
49.50 
44.50 
41.00 
38-00 
35.50 
33.00 
30.00 
28.00 - 

21.50 

-- 
49.00 
43.50 
38.50 
35.00 
32; 00 
29.50 
27.00 
24.00 
22.00 
15.50 

Grain Diameter = K*(sQRT(L/T)) 

80.9 80.9 
71.8 ' 71.8 
63.6 63.6 
57.8 57.8 
52.8 . 52.8 

44.6 44.6 
39.6 39.6 
36.3 36.3 
25.6 25.6 

48.7 4.a . 7 

7.27 0.0508 
8.1'7 0.0381 
8.99 0.0282 
9.57 0.0164 
10.06 0.0109 
10.47 0.0079 
10.88 0.0057 
11.37 0.0041 
11.70 0.0029 
12.76 0.0013 

ADVANCED TERRA TESTING, INC., 
..;. 

1 . . . .. . . . . 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. 

BORING NO. 33-89 
DEPTH 144.2 - 144.3' 
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) ( 9 )  
Wt. Ring(s) (9) 
Wt, Soil (9) 
Wet Density PCF 

Wt. Wet Soil & Pan ( 9 )  113.5 

Wt. Los t  Moisture (9 )  1.7 
Wt. of Pan Only (9) 8.6 
Wt. of Dry Soil (9) 103.2 

Wt. Dry Soil & Pan (9) 111.9 

Content % 
y Density PCF 

1.6 

JOB NO. 2081-01 

SAMPLED 
DATE TESTED 1-09-91 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

12-90 RZ 

WASH SIEVE ANALYSIS 

Wt. Wet Soil 61 Pan 
Before Washing (9) 113.5 
Wt. Dry Soil. & Pan 
Before Washing (9) 111.9 
Weight of Pan (9) 8 . 6  
Wt. of Dry Soil 

103.2 Before Washing 
Wt. Dry Soil & Pan 

15.9 After Washing (9) 
Wt. of Dry Soil 
After Washing (9) 7.2 
-#ZOO Wash. Out % 93.0 

% Sieve Pan Indiv. Indiv. Cum. Cum. 
Number Weight Wt. + Pan Wt. Wt. % Finer 

Retain. Retain. Retain. By Wt. (Size) (9) (9) 

3 I I  

1 1/2" 
3/4" 
3 / 8 "  

# 4  
# l o  
#20 
#40 
#60 

# l o o  
#200 
#230 

.e 

0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0.00 
0.00 
1.33 
1.31 
1.32 
1.30 

0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0.00 
0.00 
1.34 
1.56 
8.30 

22.13 

0.00 0 . 0 0  
0 . 0 0  0.00 
0 . 0 0  0 . 0 0  
0.00 0 . 0 0  
0.00 0 . 0 0  
0.00 0 . 0 0  
0 . 0 0  0.00 
0 * 00 0.00 
0.3: 0.01 
0.25 0.26 
6.98 7 * 24 

2 0 . a ~  28.07 

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0.0 
0.0 
0.0 
0.3 
7.0 

27.2 

100 * 0 
100.0 
100.0 
100.0 
100.0 
100.0  
100.0 
100.0 
100.0 
99.7 
93.0 
72.8 

ADVANCED TERRA TESTING, INC. 
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HYDROMETER ANALYSIS 
Size of Particles In Millimeters 

SIEVE ANALYSIS 

I U.S. Slandard Sieves Sieve Openings In Inches 

Coarse I Fine COBBLES TO 
BOULDERS GRAVEL 

20 ""I/ . a 

Coarse I Medium Fine I CLAY (Plastic) TO SILT (Non-Plastic) 
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NAIURAL NAlURAL 

GRAPll BORING SAMRE DEPIH DRYDENSIN MOlSlURE PL PI 11 
NO r o  NO ( I E L l )  (pcf) ($) 

34-89 DCB- 
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SIEVE ANALYSIS HYDROMElER ANALYSIS . Sieve Openings In Inches I U.S. Standard Sieves Size of Particles In Millimeters 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

I 

CLIENT Advanced Sciences, Inc. 

BORING NO* LF0389BR 
DEPTH 38.5-39.5' -- SAMPLE NO- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s 
Wt. Ringb) (9) 
Wt. Sol1 (9) 
Wet Density PCF 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture 
Wt. of Pan Only 

of Dry Soil 
isture Content 
Density PCF 

Sieve Pan 
Number Weight 
(Size) (9) 

3 
1 1/2" 
3/4" 
3 / 8 "  
#4 
%10 
#20 
#40 
#60 

# l o o  
#200 
#230 

0.00 
0.00 
0.00 
0.00 
0 , O O  
0.00 
0.00 
0.00 
3.68 
3.73 
3.75 
3.67 

Indiv. 
Wt. + Pan 

(9) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3,72 
9.26 

13.23 
6.43 

192 I 2 
187.2 
5.0 
8.2 

179.0 
2.8 

Indiv. 
Wt. 

Retain. 

0.00 
0;oo 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0.00 
0.04 
5.53 
9.48 
2.76 

JOB NO. 2081-01 

SAMPLED 12-90 RZ 
DATE TESTED 12-26-90 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil 61 Pan 
Before Washing (9) 
Wt. Dry S o l 1  6r Pan 
Before Washing (9) 
Weight of Pan (9) 
Wt. of Dry Soil 
Before Washing 
Wt. Dry Soil & Pan 
After Washing (9) 
Wt. of Dry Soil 
After Washing (9) 
-#200 Wash. O u t  % 

Cum. Cum. x 
Wt. % Finer 

Retain. Retain. By Wt. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.04 
5.57 
15.05 
17.81 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
3.1 
8.4 
10.0 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
96.9 
91.6 
90.0 

1.92 . 2 
187.2 

8.2 

179.0 

23.3 

15.1 
91.6 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST..DATA 

.~oisture Content % 

I @  

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. LF03-89 SAMPLED -- 
DEPTH 42.1 - 42.3' DATE TESTED 01-07-91 TNU 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

wt. Wet Soil & Pan (9) 37.95 

Wt. Lost Moisture (9) 1.57 
Wt. Dry Soil & Pan (9) 36.38 

Wt. of Pan Only (9) 3.67 
Wt. of Dry Soil (9) 32.71 

4.8 

Wt. Hydrom. Sample Wet (9) 61.94 
Wt. Hydrom. Sample Dry (9) 59.10 

Wt. Total Sample 

Weight of + #10 
Before Washing (9) 0.00 
Weight of + #10 
After Washing (9) 0.00 
Weight of - #10 
Weight of - #10 
Wt. Total Sample 

Wet (9) 6 1 . 9 4  

Wet (9) 61.94 

Dry (9) 59.10 

Dry (9) 59.10 

Calc. Wt. "w'~ (9) 59.10 . 
Calc. Mass + #10 0.00 

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Wt, Wt. % Finer 

Retain. Retain, Retain. By Wt. (Size) ( 9 )  (9 )  

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 0.00 0.00 0 ,oo  0.0 100.0 
3/8" 0.00 0.00 0.00 0.00 0.0 100.0 

# 4  0 . 0 0  0.00 0 . 0 0  0.00 
#10 0.00 0.00 0.00 0.00 0.0 100.0 

0.0 100.0 

0.00 0.00 0.0 100.0 #20 0.00 0.00 
0.00 0.0 100.0 #40 0.00 0.00 0.00 

#60 1.05 1.06 0.01 0.01 0.0 100.0 
# l o o  1.05 1.11 0.06 0.07 0.1 99.9 
#200 1.05 1 . 3 8  0.33 0.40 0.7 99.3 

1.03 1.28 0.25 0.65 1.1 98.9 W2"0 
ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc. 

BORING NO, LF03-89 
DEPTH 42.1 - 42.3' 
SAMPLE NO. Rocky Flats Phase I 
SOIL DESCR. Rotary Core 

Hydrometer # ASTM 152 H 
Sp. Gr. o f  Soil 2.72 
Value of 0.99 
Deflocculant Sodium Hexametaphosphate 
Defloc. Corr'n- 5.5 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading % 
Time Oriainal Corrected Total 

a 
- 

(min) "R" . 100Ra/W 
_- -- -- 0.0 

0.5 62.00 55.50 92.6 
, 1.0 59,50 53.00 68.4 
2.0 58.00 51.50 85.9 
5.0 56.00 49.50 82.6 
15.0 53.00 46.50 77.6 
30.0 51 .oo 44.50 74.2 
60.0 48.00 41.50 69.2 
120.0 44.50 38.00 63.4 
250.0 40.50 34.00 56.7 
1440 .-0 29.00 22.50 37.5 

Grain Diameter..= K*(SQRT(L/T)) 

Sample 

-- 
92.6 

- 88.4 
85.9 
82.6 
77.6 
74.2 
69.2 
63.4 
56.7 
37.5 

JOB NO, 2081-01 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Temp., Deg. C 
Temp. Coef. K 

-- 
01-07-91 TNU 
Yes 
No 

22.0 
0.01308 - 

Wt. Dry Sample "W" 59,103 
% o f -  Total Sample 100 I O  

. . .  

Effecitve Grain 

L 

-- 
6.12 
6.53 
6.78 
7.11 
7.60 
7.93 
8.42 
8.99 
9.65 
11.53 

Depth Diameter 

-- 
0.0458 
0.0334 
0.0241 
0.0156 
0.0093 
0.0067 
0.0049 
0.0036 
0.0026 
0.0012 

ADVANCED TERRA TESTING, INC. 

... ._ 



CLIENT Advanced 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) 
Wt. R i n g b )  (9) 
Wt. Soil ( 9 )  
Wet Density PCF 

Wt. Wet Soil & Par 
Wt. Dry Soil 6r Par 
Wt. Lost Moisture 
Wt. of Pan Only 
Wt. of Dry Soil 

Sieve 
Number 
(Size) 

3 I t  

1 1/2" 
3 / 4 "  
3/8" 

#4 
#lo 
#20 
#40  
#60 

#loo 
#200 
#230 

Pan 
Weight 
(9) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.65 
3 ..75 
3.66 
3 . 5 9  

l H 9 3 M  A 8  t13SUVO3 l N 3 3 U 3 d  
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. LF0689BR 
DEPTH 24.1-24.3' 
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) . ' 

Wt. Ring(s) (9) 

Wet Density PCF 
Wt. Soil (9) 

wt. Wet Soil & Pan ( 9 )  154.9 
Wt. Dry Soil & Pan (9) 149.9 
Wt. Lost Moisture (9) 5.1 

Wt. of Dry Soil (9) 140.8 
Wt. of Pan Only (9) 9.1 

- 

Yo i s tur e Con t en t % e Density PCF 

Sieve 
Number 
(Slze) 

3 'I 

1 1/2" 
3/4" 
3/8" 
#4 
# l o  
#20 
#40 
#60 

I 1 0 0  
#200 
#230 

3.6 

Pan Indiv. Indiv. 

(9) (9) Retain. 
Weight Wt. + Pan Wt. 

0.00 
0 . 0 0  
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
3.69 
3.69 
3.67 
9.09 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.70 
3.73 
5.80 

11.59 

0.00 
0 i.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.04 
2.13 
2.50 

Cum. 
Wt. 

Retain, 

0.00 
0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0.00 
0.00 
0.00 
0.01 
0.05 
2.18 
4 .'68 

SAMPLED 12-90 RZ 
DATE TESTED 12-26-90 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil 61 Pan 
Before Washing (9) 154.9 
Wt. Dry Soil & Pan 
Before Washing (9) 149.9 

Wt. of Dry Soil 
Before Washing 140.8 
Wt. Dry Soil & Pan 
After Washing (9) 11.3 
Wt. of Dry Soil 

-#ZOO Wash. Out 4s 98.5 

Weight of Pan (9) 9.1 

After Washing (9) 2.2 

cum. 
46 

Retain. 

0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 
0 . 0  
0 . 0  
0.0 
0.0 
1.5 
3.3 

46 
Finer 
By Wt. 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
98.5 
96.7 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. LF1289BR 
DEPTH 9.5-9.7' 
SAMPLE NO. 
SOIL DESCR. Rotary Core 

-- 

MOISTURE/DENSITY 
DATA 

Wt 
Wt 
Wt 
We 

. Soil & Ring(s) (9) 
R i n g W  (9) 

t Density PCF 
. Soil (9) 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 

@ Dry Density PCF 

, ..... 

S i eve 
Number 
(Size) 

3 I t  

1 1/2" 
3/4" 
3/8" 
#4 
#10 
#20 
#40 
#60 

#loo 
#200 
#230 

SAMPLED 12-90 RZ 
DATE TESTED 12-26-90 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
Before Washing I(g) 203.5 
Wt. Dry Soil & Pan 
Before Washing (9) 197.9 
Weight of Pan (9) 8.9 

203.5 Wt. of Dry Soil 
197.9 Before Washing 189.0 

5 . 5  Wt. Dry Soil 61 Pan 
8.9 After Washing (9) 45.9 

189.0 Wt. of Dry Soil 
2.9 After Washing (9) 37.0 

-#200 Wash. Out % 80.4 

Pan Indiv. Indiv. 

(9) (9) Retain. 
Weight Wt. + Pan Wt. 

0.00 
0.00 
0.00 
0.00 
0.00 
3.72 
3.69 
3.71 
3.69 
3.71 
3.67 
8.94 

0.00 0.00 
0.00 0: 00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
5.02 1.30 
4.63 0.94 
4.12 0.41 
5.26 1.57 

13.20 9.49 
26.92 23.25 
12.26 3.32 

Cum. 
Wt t 

Retain. 

0.00 
0.00 
0.00 
0.00 
0.00 
1.30 
'2.24 
2.65 
4.22 
13.71 
36.96 
40.28 

Cum. 
% 

Retain. 

0.0 
0.0 
0.0 
0.0 
0.0 
0.7 
1.2 
1.4 
2.2 
7.3 
19.6 
21.3 

% 
Finer 
By Wt. 

100.0 
100 0 0 
100.0 
100.0 
100.0 
99.3 
98.8 
98.6 
97.8 
92.7 
80.4 
78.7 

ADVANCED TERRA TESTING, INC. 
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CLIENT Advanced Sciences, Inc. JOB NO, 2081-01 

BORING NO. LF12 89BR 
37.8-38 ' DEPTH 

SOIL DESCR. Rotary Core 
-- SAMPLE NO. 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) 
Wt. Ring(s) (9) 
Wt. Soil (9) 
Wet Density PCF 

wt, Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture 
Wt. of Pan Only 
Wt. of Dry Soil 
Moisture Content 

Density PCF 

Sieve 
Number 
(Size) 

3 
1 1/2" 
3/4" 
3/8" 
#4 
#10 
#20 
# 4 0  
#60 

#loo 
#PO0 
#230 

. .. 
Pan 

Weight 
(9) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.29 
1.30 
1.31 
3.63 

186.1 

4.3 
9.1 

172.7 
2.5 

181. a 

Indiv. Indiv. 
Wt.. + Pan Wt. 

(9) Retain. 

0 :oo 0.00 
0.09 0;OO 
0.00 0.00 
0.00 0 . 0 0  
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
1.32 0.03 
4.81 3.51 

14.68 13.37 
6.88 3.25 

Cum. 
Wt. 

Retain. 

0.00 
0.00 
0.00 
0.00 
0:. 00 
0.00 
0.00 
0.00 
0.03 
3.54 

16.91 
20.16 

SAMPLED 12-90 RZ 
DATE TESTED 12-26-90 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
Before Washing (9) 
Wt. Dry Soil & Pan 

86.1 

Before Washing (9) 181.8 

Wt. of Dry Soil 
Before Washing 172.7 
Wt. Dry Soil & Pan 
After Washing (9) 26.0 
Wt. of Dry Soil 
After Washing (9) 16.9 
-#200 Wash. Out 96 90.2 

Weight of Pan (9) 9.1 

Cum. 
% 

Retain. 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.1 
9.8 

11.7 

% 
Finer 
By Wt. 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
97.9 
90.2 
88.3 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. SEP1689BR SAMPLED -- 
DEPTH 6.5-6.7' DATE TESTED 12-26-90 TNU 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture '(9) . 

Moisture Content % 

Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 

a: 
Tt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

5 0 . 5 5  
5 0 . 0 0  

0 . 5 5  
3 . 7 6  

46.24 
1 . 2  

57.17 
56.50 

Wt. Total Sample 

Weight of + #10 

Weight of +.#lo 

Weight of - #10 
Weight of - #10 
Wt. Total Sample 

Wet (9) 57.17 

Before Washing (9) 0.00 

After Washing (9) 0.00 

Wet (9) 57.17 

D w  (9) 56.50 

Dry (9) 56.50 

(9) 56.50 Calc. Wt. "W" 
Calc. Mass + #10 0.00 

% Sieve Pan Indiv. Indiv. Cum. Cum. 
Number Weight Wt. , +  Pan Wt; Wt. % Finer 

Retain. Retain. Retain. By Wt. ( S i z e )  (9) (9) 

1 1/2" 0.00 0 
3/4" 0.00 0 
3/8" 0.00 0 
#4 0.00 0 
#10 0.00 0 

.oo 0.00 0.00 0.0 100.0 

.oo 0.00 0.00 0.0 100.0 
0.0 100.0 .oo 0.00 0.00 

.oo  0.00 0.00 0.0 100.0 

.oo 0.00 0.00 0.0 100.0 

I #20 0.00 0 
I #40 0.00 0 

#60 0.00 0 
1.04 1 
1.05 8 

0.0 100.0 .oo 0.00 0.00 
.oo 0.00 0.00 0.0 100.0 
.oo  0.00 0 . 0 0  0 . 0  100.0  
.13 0.09 0 . 0 9  0.2 99.8 
.05 7.00 7.09 12.5 87.5 

1.04 5.14 4.10 11.19 19.8 80.2 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc. 

SORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

ilydrometer # 
Sp. Gr. of Soil 
Value of 'IaII 

Deflocculant 
Defloc. Corr'n 
Meniscus Corr'n 

SEP 16 8 9BR 
6.5-6.7' 
Rocky Flats 
Rotary Core 

Phase I 

ASTM 152 H 
2.69 
0.99 

So.dium Hexame taphosphate 
5.. 5' 
-1.0 

T 
Elapsed Hydrometer Reading 
Time Original Corrected 
(min.1 11 R I 1  100Ra/W 

1.0 
2.0 
5.0 

15.0 . 
30.0 
60.0 
120.0 
250.0 

-- 
45.50 
40.00 
34.00 
30.00 
27;OO . 

24.00 
23.00 
21.50 
20.00 

-- 
39.00 
33.50 
27.50 
23.50 
20.50 
17.50 
16.50 
15.00 
13.50 

-- 
68.. 5 
58.8 
48.3 
41.3 
36.0 
30.7 
29.0 
26.3 
23.7 

x 
Total 

Sample 

_- 
68.5 
58.8 
48.3 
41.3 
36.0 
30.7 
29.0 
26.3 
23.7 
16 .'7 1440.0 16.00 9.50 16.7 

Grain Diameter = K*(SQRT(L/T)) 

JOB NO. 2081-01 

-- SAMPLED 
DATE TESTED 12-26-90 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

Temp., Deg. C 22.0 

k of Total Sample 100.0 

Temp. Coef. K 0.03316 
Wt. Dry Sample 11W81 56.498 

Effecitve Grain 
Depth Diameter 

L (.mm 1 
-- -- 

8.83 0.0553 
9.73 0.0411 
10.71 0.0305 
11.37 0.0198 

, 11.86 0.0117 
12.35 0.0084 
12.52 0.0060 
12.76 0,0043 
13.01 0.0030 
13.67 0.0013 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

%EN, Advanced Sciences, Inc. JOB NO. 2081-01 

SAMPLED -- BORING NO. SEP1689BR 
DEPTH 14.8-15' DATE TESTED 12-26-90 T N U  
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil B Pan (9) 
Wt. Lost Moisture (9) 

Moisture Content X 

Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 

a. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

Sieve 
Number 
(Size) 

1 1/2" 
3/4" 
3/8" 
#4 
# l o  

#20 
#40 
#60 

#loo 
t200 
#230 

41.46 
40.53 
0.93 
3.61 

2 . 5  
36.92 . 

58.74 
57.30 

Pan Indiv. Indiv. 

(9) (9) Retain. 
Weight Wt. + Pan Wt:, 

0.00 0.00 0 * 00 
0.00 0.00 0 . 0 0  
0 . 0 0  0.00 0.00 
0 . 0 0  0.00 0.00 
0.00 0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
1.04 1.18 
1.03 3.23 
1 . 0.5 2.15 

0.00 
0.00 
0.00 
0.14 
2 * 20 
1.10 

Cum. 
Wt. 

Retain. 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
..O. 14 
2.34 
3.44 

Wt. Total Sample 

Weight of + #10 
Before Washing (9) 0.00 
Weight of +. #10 
After Washing (9) 0.00 
Weight of - #10 
Weight of - #lO \ 

Wt. Total Sample 

Wet (9) 58.74 

Wet (9) 58.74 

Dry (9) 57.30 

Dry (9) 57.30 

Calc. Wt. "W" (9) 57.30 
Calc. Mass + #10 0.00 

Cum. 
% 

Retain. 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.2 
4.1 
6.0 

ADVANCED 

Y 
Finer 
By Wt. 

100.0 
100.0 
100.0 
100 * 0 
100.0 

100.0 
100.0 
100.0 
99.8 
95.9 
94.0 

TERRA TESTING, INC. 
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HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc. 

BORING NO. SEP 16 8 9BR 
DEPTH 14.8-15 ' 
SAMPLE NO. Rocky Flats Phase I 
SOIL DESCR. Rotary Core 

Hydrometer # ASTM 152 H 
Sp. Gr. of Soil 2.72 
Value of llall 0.99' 
Def locculant Sodium Hexametaphosphate 
Defloc. Corr'n 5.5 
Meniscus Corrln -1.0 

T 
Elapsed Hydrometer Readlng 
Time Original Corrected 
(min) I 1  R I 1  100Ra/W 

-- 
57.00 

1.0 53.50 
2.0 51 .OO 
5.0 48.50 
15.0 45.00 
30.0 42.50 
60.0 40.00 
120.0 37.00 
250.0 35.00 
1440.0 29.00 

-- 
50. SO 
47.00 
44.50 
42 ..OO 
38.50 
36.00 
33.50 
30.50 
28.50 
22.50 

-- 
86.9 
80.9 
76.6 
72.3 
66.3 
62.0 
57.6 
52.5 
49.0 
38.7 

% 
Total 

Sample 

-- 
86.9 
80.9 
76.6 
72.3 
66.3 
62.0 
57.6 
52.5 
49.0 
38.7 

JOB NO. 2081-01 

SAMPLED -- 
DATE TESTED 12-26-90 TNU . 
WASH SIEVE Yes 
DRY SIEVE No 

22.0 
Temp. Coef. K 0.01308 
W t .  Dry Sample I1Wff  57.297 

Temp., Deg. C 

% of Total Sample 100.0 

Effecitve Grain 
Depth Diameter 

L (.mm) 
-- -- 

6.94 0.0487 
7.52 0.0359 
7.93 0.0260 
8.34 0,0169 
8.91 0.0101 
9.32 0.0073 
9.73 0,0053 
10.22 0.0038 
10.55 0.0027 
11.53 0.0012 

Grain Diameter = K*(SQRT(L/T)) 

. .I 
I . '  

.. . 
ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. SEP1689BR 
DEPTH 44.5-44.7' 
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) , 
Wt. Ring(s) (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil 61 Pan (9) 
Wt. Lost Moisture (9) 

Moisture Content k 

Wt. of Pan Only (9) 
Wt. of Dry Soil (9) e Density PCF 

SAMPLED 12-90 RZ 
DATE TESTED 12-26-90 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil 61 Pan 
Before Washing (9) 263.4 
Wt . Dry Soil 61 Pan 
Before Washing (9) 257.0 
Weight o f  Pan (9) 9.1 

263.4 Wt. of Dry Soil 
257.0 Before Washing 247.9 

6.4 Wt. Dry Soil & Pan 
9.1 After Washing (9) 41.2 

2.6 After Washing (9) 32.2 
-#200 Wash. Out % 87.0 

247.9 Wt. of Dry 9oil 

Sieve Pan Indiv. Indiv. Cum. Cum. Y 
Finer Number Weight Wt. + Pan Wt. Wt. % 

(Size) (9) (9) Retain. Retain. Retain. By Wt. 

3 I' 
1 1/2" 
3/4" 
3/8" 
#4 
#10 
#20 
#40 
#60 

#loo 
#200 
#230 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.72 
3.76 
3.71 
3'. 74 
9.08 

0.00 0 , O O  0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.. 00 
0.00 0.00 0.00 
0.00 0.00 0.00 
3.73 0.01 0.01 
3.77 0.01 0.02 
6.20 2.49 2.51 

33.39 29.65 32.16 
17.10 8.02 40.18 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1 . o  

13.0 
16.2 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.0 
87.0 
83.8 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. SEP1689BR 
DEPTH 48.4-48.6' 
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) 
Wt. Ring(s) (9) 
Wt. soil (9) 
Wet Density PCF 

Wt. Wet Soil & Pan (9) 204.3 
Wt. Dry Soil & Pan ( 9 )  199.6 
Wt. Lost Moisture ( 9 )  . 4.7 
W t .  of Pan Only ( 9 )  9.1 
Wt. of Dry Soil (9) 190.6 
Moisture Content % 2.4 

@y Density PCF 

Sieve Pan Indiv.. Indiv. 
Number Weight Wt. + Pan Wt. 
(Size) (9) (9) Retain. 

3 I' 
1 1/2" 
3/4" 
3/8" 
#4 
#lo 
#20 
#40 
#60 

#loo 
#200 
#230 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.69 
3.70 
3.67 
9.06 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.79 
5.43 

32.33 
15.41 

0.00 
o:.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.10 
1.73 

28.66 
6.35 

SAMPLED 12-90 RZ ' 

DATE TESTED 12-26-90 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
Before Washing ( 9 )  204.3 
Wt. Dry Soil 61 Pan 
Before Washing ( 9 )  199.6 

Wt. of Dry Soil 
190.6 Before Washing 

Wt. Dry Soil & Pan 
' After Washing (9) 39.6 

Wt. of Dry Soil 
After Washing (9) 30.5 

84.0 -#ZOO Wash. Out 46 

Weight of Pan (9) 9.1 

Cum. Cum. x 
Wt. % Finer 

Retain. Retain. By Wt. 

0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.10 
1.83 

30.49 
36.84 

0.0 100.0 
0.0 100.0 
0.0 100 0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.1 99.9 
1.0 99.0 

16.0 84.0 
19.3 80.7 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. 

BORING NO* SEP 1689BR 
DEPTH 
SAMPLE N O .  

82.1-82.3' -- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

J O B  NO. 2081-01 

DATE TESTED 
WASH SIEVE 

SAMPLED 12-90 RZ 
12-26-90 TNU 
Yes 

DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Soil & Ring(s) (9) Wt. Wet Soil & Pan 
Wt. Ring(s) (9) Before Washing (9) 242.1 
Wt. Soil (9) Wt. Dry Soil & Pan 
Wet Density PCF Before Washing (9) 235.9 

Weight of Pan (9) 8.9 
Wt. Wet Soil & Pan (9) 242.1 Wt. of Dry Soil 
Wt, Dry Soil 61 Pan (9) 235.9 Before Washing 227.0 
Wt. Lost Moisture (9) 6.2 Wt. Dry Soil & Pan 
Wt. of Pan Only (9) 8.9 After Washing (9) 13.5 
Wt. of Dry Soil (9) 227.0 Wt. of Dry Soil 
Mpoisture Content 96 ' 2.7 After Washing (9) 4.6 

-#200 Wash. Out % 98.0 e Density PCF 

Sieve 
Number 
(Size) 

3 I' 
1 1/2" 
3/4" 
3/8" 
#4 
#10 
#20 
#40 
#60 

# l o o  
#200 
#230 

Pan Indiv. . Indiv. 

(9) .(g) . Retain. 
Weight Wt. + Pan Wt. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.68 
3.74 
3.73 
8.87 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.75 
4.40 
7.59 

10.30 

0,oo 
0 :.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.07 
0.66 
3.86 
1.43 

Cum. 
Wt. 

Retain. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

- 0.00 
0.00 
0.07 
0.73 
4.59 
6.02 

Cum. 
% 

Retain. 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.3 
2.0 
2.7 

Y 
Finer 
By Wt. 

100.0 
100.0 

' 100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.7 
98.0 
97.3 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. SEP1689BR 
DEPTH 90 .0  - 9 0 . 1 '  
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) 

Wet Density PCF 

Wt* Ring(s) (9) 
Wt. Soil (9) 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil 61 Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 

@Wt. of Dry Soil (SI 
oisture Content X 
:y Density PCF 

SAMPLED 12-90  RZ 
DATE TESTED 12-28-90 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
Before Washing (9) 1 2 4 . 9  
W t .  Dry Soil & Pan 
Before Washing (9) 1 2 2 . 1  
Weight of P'an (9) 9 . 2  

1 2 4 . 9  Wt. of Dry Soil 
1 2 2 . 1  Before Washing 1 1 2 . 9  

2 . 8  Wt. Dry Soil & Pan 
9 . 2  After Washing (9) 1 1 . 7  

2.5 After Washing (9) 2.5 
-A1200 Wash. Out % 9 7 . 8  

1 1 2 . 9  Wt. of Dry Soil 

Sieve Pan Indiv. Indiv. Cum. Cum. 4s 
Number Weight Wt. + Pan Wt. Wt. % Finer 
(Size) (9) % (9) Retain. Retain. Retain. By Wt. 

3 'I  

1 1/2" 
3 / 4 "  
3 / 8 "  

# 4  
#10 
# 2 0  
# 4 0  
#60 

#loo 
#200 
X230 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1 . 3 2  
1 . 3 3  
1 . 3 2  
1 . 3 1  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1 . 3 3  
1 . 5 5  
3 . 5 7  
3 . 0 8  

0.. 00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0 . 2 2  
2 . 2 5  
1 . 7 7  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0 . 2 3  
2 . 4 8  
4 . 2 5  

0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0 . 2  9 9 . 8  
2 . 2  9 7 . 8  
3 . 8  9 6 . 2  

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. 

BORING NO. SEP1689BR 
DEPTH 
SAMPLE NO. 
SOIL DESCR. Rotary Core 

93.8 - 93.9' -- 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) 
Wt. Ring(s) (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil 61 Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 

8 6 . 8  

1.7 
8.9 

76.2 
2.2 

85.1 

JOB NO. 2081-01 

SAMPLED 12-90 RZ 
DATE TESTED 12-28-90 TNU 
WASH SIEVE Yes 

, DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil 61 Pan 
Before Washing (9) 86.8 
Wt. Dry Soil & Pan 
Before Washing (9) 85.1 
Weight of Pan (9) 8.9 
Wt. of Dry Soil 
Before Washing 76.2 
Wt. Dry Soil 6r Pan 
After Washing (9) 10.7 
Wt. of Dry Soil 

-#200 Wash. Out % 97.6 
After Washing (9) 1.8 

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Wt. % Finer Number Weight Wt. + Pan Wt. 

(Size) (9) (9) Retain. Retain. Retain. By Wt. 

3 " 
1 1/2" 
3/4" 
3/8" 
#4 
#10 
#20 
#40 
#60 

#loo 
#ZOO 
#230 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.30 
1.29 
1.31 
1.31 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
1.33 
1.47 
2.90 
2.54 

0.00 -. 
0 .'oo 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.03 

1-59 
1.23 

0.18 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.03 
0. 2.1 
1.80 
3.03 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.3 
2.4 
4.0 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.7 
97.6 
96.0 

ADVANCED TERRA TESTING, INC. 
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CLIENT Advanced 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

MECHANICAL ANALYSIS - SIEVE TEST DATA 

Sciences, Inc. 

SEP1689BR 
104.0-104.5' 
Rocky Flats Phase 
Rotary Core 

Yes 

No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost  Moisture (9) 

Moisture Content % 

Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 

e 
wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

2 9 . 4 9  
2 8 . 7 4  
0 I 7 5  
3 . 7 7  

24.97 
3 . 0  

5 6 . 5 0  
5 4 . 8 5  

Si eve Pan Indiv. Indiv. 
Number Weight Wt. + Pan Wt;. 
(Size) (9) (9) Retain. 

1 1/2" 
3 / 4 "  
3 / 8 "  

# 4  
#lO 

#20 
#40 
#60 

#loo 
#200 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
1.32 
1 . 3 0  
1 . 3 1  
1.29 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
1 ..33 
1.32 
1 . 3 8  
1 . 5 2  

0.00 
0.00 
0.00 
0.00 
0.00 

JOB NO. 2081-01 

SAMPLED 
DATE TESTED 

DRY SIEVE 
I WASH SIEVE 

WASH SIEVE ANALYSIS 

12-26-90 TNU 
Yes 
No 

Wt. Total Sample 
Wet ( 9 )  5 6 . 5 0  

Weight of + #10 
0.00 Before Washing (9) 

Weight of +. #10 
After Washing (9) 0.00 
Weight of - #lO 
Weight of - #10 

Wt. Total Sample 

Wet (9) 5 6 . 5 0  

Dry (9) 54.85 

Dry (9) 54.85 

Calc. Wt. "W" (9) 54.85 
Calc. Mass + X i 0  0.00 

Cum. Cum. 
Wt. x 

Retain. Retain. 

0.00 
0.00 
0 ..oo 
0.00 
0.00 

Y 
Finer 
By Wt. 

0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 

0.00 0.00 0.0 100.0 
0.00 0.00 0.0 100.0 
0 . 0 1  0.01 0.0 100.0 
0 . 0 2  0 . 0 3  0.1 99.9 
0.07 . 0.10 0.2 9 9 . 8  
0 . 2 3  0 . 3 3  0 . 6  9 9 . 4  

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

. .  

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. SEP1689BR SAMPLED -- 
DEPTH 104.0-104.5' DATE TESTED 12-26-90 TNU 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

Hydrometer # ASTM 152 H Temp., Deg. C 22.0 
Sp. Gr. of Soil 2.72 Temp. Coef. K 0.01308 
Value of "a" 0.99 Wt. Dry Sample 'lW1l 54.852 
Deflocculant Sodium Hexametaphosphate It; of Total Sample 100.0 
Defloc. Corrln 5.5 
Meniscus Corr ' n -1.0 

T 
Elapsed 
Time 
bin) 

@ . .  .. ::: 
1.0 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 

1440.0 

Hydrometer Reading 
Original Corrected 

I I  R I I  

-- 
58.50 
57.50 
56.50 
55.00 
48.50 
45.00 
42.00 . 
39.00 
35.00 
27.50 

-- 
52.00 
51.00 
50.00 
48.50 
42.00 
38.50 
35.50 
32.50 
28.50 
21.00 

100Ra/W 

-- 
93.5 
91.7 
89.9 
87.2 
75.5 
69 2 
63.8 
58.4 
51.2 
37.7 

% 
Total 

Sample 

-- 
93.5 
91.7 

87.2 
75.5 
69.2 
63.8 
58.4 
51.2 
37.7 

89.9 

Effecitve Grain 
Depth Diameter 

L (.mm) 

6.70 0.0479 
6.86 0,0343 
7.02 0.0245 
7.27 0.0158 
8.34 0.0098 
8.91 0.0071 
9.40 0.0052 
9.89 0.0038 
10.55 0.0021 
11.78 0.0012 

Grain Diameter = K*(SQRT(L/T)) 

ADVANCED TERRA TESTING, INC. 



MECHANICAL ANALYSIS - SIEVE TEST DATA 
. .  

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

SAMPLED -- 
DATE TESTED 01-07-91 TNU 

BORING NO. SEP17-89 
DEPTH 16.1 - 16.2' 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan ( 9 )  
Wt. Lost Moisture ( 9 )  
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % a, . ...  _ . '  

Wt. Hydrom. Sample Wet (9.) 
Wt. Hydrom. Sample Dry (9) 

35.33 
3 4  I 7 1  
0.62 
3.68 

31.03 
2.0 

60.9.5 
59.46 

Wt. Total Sample 

Weight of + #10 

Weight of + #10 

Weight of - #10 
Weight of - #lo 
Wt. Total Sample 

Wet (9) ' 60.65 

Before Washing (9) 0.00 

After Washing (9) 0.00 

Wet (9) 60.65 

Dry (9) 59.46 

Dry (9) 59.46 

Calc. Wt. "W" (9) 59.46 
Calc. Mass + #10 0.00 

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Wt, Wt. x Finer 
(Size) (9) (9) Retain. Retain. Retain. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100 I O  
3/4" O b 0 0  0.00 0.00 0.00 0.0 100.0 
3/8" 0.00 0 I O 0  0.00 0.00 0.0 100.0 
#4 0 00 0.00 0.00 0.00 0.0 100.0 
# l o  0 . 0 0  0.00 0 . 0 0  0.00 0.0 100.0 

#20 0.00 0.00 0.00 0.00 0.0 100.0 
#40 0.00 0.00 0 e 00 0.00 0.0 100.0 
860 1.29 1.32 0.03 0.03 0.1 99 a 9 

# l o o  1.31 4.73 3.42 3.45 5.0 94.2 
1.30 14.29 12.39 16.44 27.6 72.4 
1.30 4.33 3.03 19.47 32.7 67.3 

ADVANCED TERRA TESTING, INC. 

P-7 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. SEP 17-89 
DEPTH 16.1 - 16.2' 
SAMPLE NO. Rocky Flats Phase I 
SOIL DESCR. Rotary Core 

Hydrometer # ASTM 152 H 
Sp. Gr. of Soil 2.69 
Value of IIa" 0.99 
Deflocculant Sodium Hexameraphosphate 
Defloc. Co'rr'n 5.5 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Iieading 
Time Original Corrected 
(min) II R I 1  100Ra,/W 

0.0 
0.5 
1.0 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 

1440.0 

-- 
44.00 
38.00 
34.00 
31.00 
28.00 
26.00 
24.50 
23.50 
22.50 
20.00 

-- 
37.50 
31.50 
27.50 
24.50 
21.50 
19.50 
18.00 
17.00 
16.00 
13.50 

-- 
62.6 
52.6 
45.9 
40.9 
35.9 
32.5 
30.0 
2'8 . 4 
26.7 
22.5 

% 
Total 
Sample 

-- 
62.6 
52.6 
45.9 
40.9 
.35.9 
32.5 
30.0 
28.4 
26.7 
22.5 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Temp., Deg. C 
Temp. Coef. K 
Wt. Dry Sample "W" 
% of Total Sample 

Effecitve Grain 
Depth 
L 

' -- 
9'. 07 
10.06 
10.71 
11.21 
11.70 
12.03 
12.27 
12.44 
12.60 
13.01 

-- 
0.0561 
0.0417 
0.0305 
0.0197 
0.0116 
0.0083 
0.0060 
0.0042 
0.0030 
0.0013 

-- 
01-07-91 TNU 
Yes 
No 

22.0 
0.01316 
59.462 
100 0 

Grain Diameter = K*(SQRT(L/T)) 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. SEP 1789BR 
DEPTH 17.9 - 1 8 . 1 '  
SAMPLE NO. 
SOIL DESCR. Rotary Core 

-- 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) 
Wt. Ring(s) (9) 
Wt. S o i l  (9) 
Wet Density PCF 

Wt. Wet Soil & Pan (9) 150.0 

Wt. Lost Moisture (9). 2.4 
Wt. of Pan Only (9) E . ?  

Wt. Dry Soil & Pan ( g )  141.5 

Wt. of Drv Soil 136.6 
1 . 8  Moisture C0nter.t % 

* - , ;y  Density PCF 
. .. 

Si eve Pan Indiv. Indiv. Cum. 

(Size) (9) (9) Retain. Retain 
Number Weight Wt. + Pan Wt. Wt * 

3 " 
i 1/2" 
3/4" 
3/8" 

# 4  
# l o  
#20 
#40 
#60 

# l o o  
#200 
#230  

SAMPLED 12-90 RZ 
DATE TESTED i-11-91 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet S o i l  61 Pan 
Before Washing (9) 150.0 
Wt. Dry Soil & Pan 
Before Washing (9) 1 4 7 , 5  
Weight o f  Pan (9) 8.7 
Wt. of Dry Soil 
Before Washing 
Wt. Dry Soil & ?an 
After Washing (9) 5 8 . 0  
Wt. of Dry Soil 

i3a.a 

After Washing (9) 49.4 
4 2 0 0  Wash. Out % 6 4  4 

Cum % 

Retain. By Wt. 
% Finer 

0.00 0 . 0 0  0 . 0 0  0.00 0 . 0  100.0 
0.00 0 . 0 0  .o . 00 0 . 0  100.0 0 . 0 0  
0 . 0 0  0.00 0 . 0 0  0 . 0  100.0 0 . 0 0  

0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0  100.0 
0 a 00  0 . 0 0  0 . 0  100.0 0 . 0 0  0.00 

0.00 0 . 0 0  c ,  00  0 . 0 0  0.0 100.0 
0 . 0 0  0 . 0 0  0 . 0 0  0.00 0 . 0  100.0  
0.00 0.00 0.00 0 .00  0 . 0  100.0  
1 . 2 8  1 . 3 0  0 . 0 2  0.02 0.0 100.0 
1.30 14.22 12.32 1 2 . 9 4  9 . 3  9 0 . 7  
1.32 37 * 73 36.41 49 I 3 5  35.6 64.4 
1.31 9.12 ? . a i  57.16 41.2 58.8 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. J O B  NO. 2081-01 

-- BORING NO. PZ0789 SAMPLED 
DEPTH 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

13.6 - 13.8' DATE TESTED 01-09-91 TNU 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil B Pan (9) 
Wt. Dry Soil 61 Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil ( Q )  . - .  
Moisture Content x . 

. .  

Wt. Hydrom. Sample Wet ( g )  
Wt. Hydrom. Sample Dry ( 9 )  

31.05 
3 0 . 6 7  

0 * 3 8  
3 . 7 2  

2 6 . 9 5  
1 . 4  

6 1 . 7 7  
60.91 

Wt. Total Sample 
Wet (9) 6 1 . 7 7  

Weight of + #10 
Before Washing (9) 0.00 
Weight of + #10 
After Washing (9) 0.00 
Weight of - # l o  
Weight of - #lO 
Wt. Total Sample 

Wet ( 9 )  61.77 

D W  (9) 6 0 . 9 1  

Dry (9) 60.91 

Calc. Wt. "W" (g) 6 0 . 9 1  
Calc. Mass + #10 0.00 

. .  
Sieve Pan Indiv. Indiv. Cum. Cum. % 

Number Weight Wt. + Pan Wt'; Wt. % Finer 
(Size) ( 9 )  (gj Rerain. Retain. Retain. By Wt. 

1 1 / 2 "  0.00 0.00 0 . 0 0  0.00 0.0 100.0 
3 / 4 "  0 . 0 0  0.00 0.00 0.00 0.0 100.0 

0.00 0.00 0.0 100 . o  3 / 8 "  0.00 0.00 
8 4  0 . 0 0  0.00 0 I O 0  0.00 0.0 100 .0  
#10 0.00 0 * 00 c .  0 0  0.00 0.0 100.0 

x 2 0  0.00 0 00 0 . 0 0  0.00 0.0 100.0 
t 4  0 0 9 00 0.00 0 . 0 0  0.00 0.0 100 * 0 
X 6 0  1 . 3 2  1 . 3 5  0.03 0 . 0 3  0.0 100.0 

# l o o  1.30 3 . 3 9  2.09 2 . 1 2  3 . 5  96.5 
1 . 3 1  2 0 . 8 1  19.50 , 2 1 . 6 2  3 5 . 5  6 4 . 5  
1 . 3 0  4 . 3 8  3 . 0 8  2 4 . 7 0  40.6 59.4 

ADVANCED TERRA TESTING, INC. 



a HYDROMETER A N A L Y S I S  - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. PZ0789 SAMPLED 
DEPTH 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

-- 
13.6 - 13.8' DATE TESTED 01-09-91 TNU 

Hydrometer # ASTM 152 H Temp., Deg. C 22.0 
Sp. Gr. of Soil 2.69 Temp. Coef. K 0.01316 
Value of "a" 0.99 Wt. Dry Sample "W" 60.911 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 5.5 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading % Effecitve Grain 

Total Depth Diameter Time Original Corrected 
(min) 100Ra/W Sample L I mm 1 I 1  R II 

-- 0.0 
0.5 42.50 
1.0 35.00 
2.0 29.50 
5.0 26.00 
15.0 24.50 
30.0 23.00 
60.0 22.00 

120.0 21 . o o  
250.0 20.00 
1440.0 18.00 

-- 
36.00 
28.50 
23.00 
19.50 
18.00 
16.50 
15.50 
14.50 
13.50 
11.50 

Grain Diameter = K*(SQRT(L/T)) 

-- 
58.6 
46.4 
37 5 
31.8 
29.3 
26.9 
25.2 
23.6 
22.0 
18.7 

-- 
58.6 
46.4 
37.5 
31.8 
29.3 
26.9 
25.2 
23.6 
22.0 
18.7 

9.32 0,0568 
10.55 0.0427 
11.45 0.0315 
12.03 0.0204 
12.27 0.0119 
12.52 0.0085 
12.68 0.0061 
12.85 0.0043 
13.01 0.0030 
13.34 0.0013 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. 

BORING NO. PZ0789 
DEPTH 15.6 - 15.8' 
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) ( 9 )  
Wt. Ringb) (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan ( 9 )  
Wt. L o s t  Moisture ( 9 )  
Wt. of Pan Only (9) 
Wt. of Dry Soil ( 9 )  
Moisture Content % 

@Try Density PCF 

Si eve 
Number 
(Size) 

3 'I  

1 1/2" 
3/4" 
3 / 8 "  
#4 
# l o  
#20 
#40 
#60 

# l o o  
#200 
#230 

Pan 
Weight 

(9) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.69 
3.70 
3.62 
3.72 

Indiv. 
Wt. + Pan 

(9) 

0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
3.72 
5.55 

34.75 
12.29 

140.6 
138.0 

2.6 
8 . 2  

129.8 
2.0 

Indiv. 
W t .  

Retain. 

0 . 0 0  
0.00 
0.00 
0 . 0 0  
0 I O 0  
0.00 
0.00 
0.00 
0.03 
1.85 

31.13 
8.57 

Cum. 
Wt. 

Retain. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 * 00 
0.03 
1.88 

33,Ol 
41.58 

J O B  NO. 2081-01 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

WASH SIEVE ANALYSIS 

12-90 RZ 
1-02-91 GW 
Yes 
No 

Wt. Wet Soil & Pan 
Before Washing (9) 140.6 
Wt. Dry Soil & Pan 
Before Washing (9) 136.0 
Weight of Pan (9) 8.2 
Wt. of Dry Soil 
Before Washing 129.8 
Wt. Dry Soil & Pan 
After Washing (9) 41.2 
Wt. of Dry Soil 
After Washing (9) 33.0 
-#200 Wash. Out 9s 74.6 

Cum. 
4s 

Retain. 

0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 
0.0 
0.0 
0.0 
1.4 

25.4 
32.0 

% 
Finer 
By Wt. 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
98.6 
74.6 
68.0 

ADVANCED TERRA TESTING, INC. 
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- MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. PZ0789 
DEPTH 1 7 . 4 - 1 7 . 6 '  
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) 
Wt. Ring(s) ( 9 )  
Wt. Soil (9) 
Wet Density PCF 

Wt. Wet Soil & Pan 
Wt. Dry Soil & Pan 
Wt. Lost Moisture 

133.0 
9) 131.0 

Wt. of Pan Only (9) 8.9 

1.6 

9) 

9) 2 . 0  

Wt. of Dry Soil (9) 122.1 
Moisture Content % 
ry Density PCF 

Sieve 
Number 
(Size) 

3 I' 
1 1/2" 
3/4" 
3/8" 

# 4  
#lo 
#20 
#40 
#60 

# l o o  
#200 
#230 

?an Inciiv. Indiv. 
Weight Wt. + Pan Wt. 

Retain. (9) (9) 

0.00 
0.00 
0 . 0 0  
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
1.29 
1.29 
1.31 

0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.24 

28.59 
9,23 

0.00 

0 . 0 0  
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0.00 
0.95 

27.30 
7.92 

a .  00 

Cum. 
Wt * 

Retain. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.. 00 
0.95 

28.25 
36.17 

SAMPLED 12-90 RZ 
DATE TESTED 1-02-91 GW 
WASH SIEVE Yes 
DRY SIEVE NO 

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
Before Washing (9) 
Wt. Dry Soil & Pan 
Before Washing (9) 
Weight of Pan (9) 
Wt. of Dry Soil 
Before Washing 
Wt. Dry Soil & Pan 
After Washing (9) 
Wt. of Dry Soil 
After Washing (9) 
-#200 Wash. Out % 

Cum. 
% 

Retain. 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.8 

23.1 
29.6 

46 
Finer 
By Wt. 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100 * 0 
100.0 
100.0 
99.2 
76.9 
7 0 . 4  

133.0 

131.0 
8.9 

122 * 1 

37.1 

28.3 
76.9 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. J O B  NO. 2081-01 

BORING NO. PZ0789 
DEPTH 
SAMPLE NO. 
SOIL DESCR. Rotary Core 

18.5-18.7' _- 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) 
W t -  Ring(s) (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil 61 Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content 4; 

.Try Density PCF 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

12-90 RZ 
1-02-91 GW 
Yes 
No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
Before Washing (9) 110.9 
Wt. Dry Soil & Pan 
Before Washing (9) 108.1 
Weight of Pan (9) 9.0 

110.9 Wt. of Dry Soil 
108.1 Before Washing 99.0 

2 . 8  Wt. Dry Soil 61 Pan 
9.0 After Washing (9) 17.8 

2.9 After Washing (9) 8.7 
-#200 Wash. Out 46 91.2 

99.0 Wt. of Dry S o i l  

Sieve Pan Indiv. ' Indiv. Cum. Cum. 46 
Number Weight Wt. t Pan Wt. Wt. Y Finer 
(Size) (9) (9) ' Retain. Retain. Retain. By Wt. 

3 

3/4" 
3/8" 

R 4  
R 1 0  
#20 
R 4 0  
R 6 0  

#loo 
#200 
8230 

1 1/2" , 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.71 
3.67 
3.71 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
4.25 
11.86 
7.28 

0 . 0 0  
0.. 00 
0.00 
0 . 0 0  
0 . 0 0  
0.00 
0 9 00 
0 . 0 0  
0.00 
0.54 
8.19 
3.57 

0.00 
0.00 
0.00 
0.00 
0 , O O  
0.00 
0.00 
0.00 
0.00 
0;54 
8.73 

12.30 

0.0 
0 . 0  
0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 
0.0 
0.5 
8.8 

1 2 . 4  

100.0 
100.0 
100.0 
100 * 0 
100 * 0 
100.0 
100.0 
100.0 
100.0 
99.5 
91,2 
87.6 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

SAMPLED -- BORING NO. PZ10-89 
DEPTH 8 - 9' DATE TESTED 1-7-91 GAW 
SAMPLE NO. Rocky Flats Phase  I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil 61 Pan (9) 
Wt. Dry Soil & Pan (9) 
wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
woisture content % - * 

Wt. Total Sample 
Wet (9) 144.58 

Weight of + #10 
Before Washing (9) 61.11 
Weight of + #10 

20.18 After Washing (9) 58.79 
19.96 Weight of - #lo 
0.22 Wet (9) a3.41 
3.69 Weight of - #lO 
16.27 D'rY (9) 84.65 

Dry (9) 143.44 
1.4 Wt. Total Sample 

Wt. Hydrom. Sample Wet (9) 66.97 Calc. Wt. "W" (9) 111.97 
Wt. Hydrom. Sample Dry (9) 66.08 Calc. Mass + #lo 45.89 

Sieve Pan Indiv. Indiv. Cum. Cum. 4s 
Number Weight Wt. + Pan Wt'; Wt. 4s Finer 
(Size) (9) (9) Retain. Retain. Retain. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 21.84 21.84 21.64 15.2 84.8 
3/8" 0.00 15.26 15.26 37.10 25.9 74.1 
x4 0.00 11.04 11.04 48.14 33.6 66.4 
#lo 0.00 10.65 10.65 58.79 41.0 59.0 

x20 3,lO 11.26 1 . 5 6  7.56 47.7 52.3 
%40 3.69 9.77 6.08 13.64 53.2 46.8 
160 3.68 9 * 20 5.52 19.16 58.1 41.9 

#loo 3.72 9.67 5.95 25.11 63.4 36.6 
#200 0 #230 3 ; '78  10.98 1.20 32.31 69.8 30.2 

3.56 4.44 0.88 33.19 70.6 29.4 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc .  JOB NO. 2081-01 

PZ10-89 SAMPLED -- BORING NO. 
DEPTH 0 - 9' DATE TESTED 1-7-91 GAW 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

Hydrometer # ASTM 152 H Temp., Deg. C 21.0 

Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 

Sp. Gr. of S o i l  2.69 Temp. Coef. K 0.01332 
Value of "a" 0.99 W t .  Dry Sample "Wtl  111.970 

Defloc. Corr'n 5.5 
Meniscus Corr'n -1 .o  

T 
Elapsed 
Time 
b i n )  a o . o  

0.5 
1.0 
2.0 
5.0 

15.0 
30.0 

. 60.0 
120.0 
250.0 

1440.0 

Hydrometer Reading 
Original Corrected 

I 1  R I 1  

-- 
37.00 
35.00 
34.00 
32.50 
30.00 
28.50 
27.00 
26.00 
24.00 
21 -00 

-- 
30. SO 
28.50 
27.50 
26.00 
23.50 
22 IO0 
20.50 
19.50 
17.50 
14.50 

100Ra/W 

-- 
27.0 
25.2 
24.4 
23.0 
20.8 
19.5 
18.2 
17.3 
15.5 
12.8 

Grain Diameter f K*(SQRT(L/T)) 

Y Effecitve Grain 
Total Depth Diameter 

Sample L I mm 1 
, .- - 

27.0 
25.2 
24.4 
23.0 
20.0 
19.5 
18.2 
'17.3 
15.5 
12.8 

-- -- 
10.22 0,0602 
10.55 0,0433 
10.71 0.0308 
10.96 0.0197 
11.37 0.0116 
11.62 0.0083 
11.86 0.0059 
12.03 0,0042 
12.35 0.0030 
12.85 0.0013 

ADVANCED TERRA TESTING, INC. 
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HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. PZ1089 SAMPLED 
DEPTH 20.7 - 20.9' DATE TESTED 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE 
SOIL DESCR. Rotary Core DRY SIEVE 

-- 
01-07-91 TNU 
Yes 
No 

Hydrometer # ASTM 152 H Temp., Deg. C 22.0 
Sp. Gr. of Soil 2.69 Temp. Coef. K 0.01316 

Wt. Dry Sample "W" 60.684 Value of "a" 0.99 
100.0 Deflocculant Sodium Hexametaphosphate % of Total Sample 

Defloc. Corr'n 5.5 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading 
Time Original Corrected 
(min) 11 R II 100Ra/W 

1.0 
2.0 
5.0 

15.0 
30.0 
60.0 
120.0 
250.0 

1440.0 

32.00 
28.00 
25.50 
23.00 
22 .oo 
21.00 
19.00 
18.00 
15.50 

25.50 41.7 
21.50 35.1 
19.00 31.1 
16.50 27.0 
15.50 25.3 
14.50 23.7 
12.50 20.4 
11.50 18.8 
9.00 14.7 

% Effecitve Grain 
Total Depth Diameter 
Sample L .( mm 1 

. -_ 
50.7 
41.7 
35.1 
31.1 
27.0 
25.3 
23 * 7 
20.4 
18.8 
14.7 

-- -- 
10.14 0.0593 
11.04 0.0437 
11.70 0.0318 
12.11 0.0205 
12.52 0.0120 
12.68 0.0086 
12.85 0.0061 
13.17 0.0044 
13.34 0.0030 
13.75 0,0013 

Grain Diameter = K*(SQRT(L/T)) 

ADVANC'ED TERRA TESTING, INC. 



MECXANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

SAMPLED -- BORING NO. PZ1089 
DEPTH 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

20.7 - 20.9' DATE TESTED 01-07-91 TNU 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % e 
Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

35.31 
34.92 
0.39 
3.61 

31.31 
1.2 

61.44 
60.68 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #lo 
Before Washing (9) 0.00 
Weight of + #10 
After Washing (9) 0.00 
Weight o f  - #lO 
Weight of - #10 
Wt. Total Sample 

Wet (9) 61.44 

Wet (9) 61.44 

Dry (9) 60.68 

Dry (9) 60.68 

Calc. Wt. "W" (9) 60.68 
Calc. Mass + #10 0.00 

Sieve Pan Indiv. Indiv. Cum. Cum. Y 
Number Weight Wt. + Pan W t .  Wt . ' %  Finer 
(Size) (9) (9) Retain. Retain. Retain. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 0.00 0.00 0.00 0.0 100.0 
3/8" 0.00 0.00 0.00 0.00 0.0 100.0 

# 4  0.00 0 * 00 0.00 0.00 0.0 100.0 
#lo 0.00 0.00 0.00 0.00 0.0 100.0 

#20 0.00 0.00 0.00 0.00 0.0 100.0 
#40 0.00 0.00 0.00 0.00 0.0 100.0 
X60 1.29 1.32 0.03 0.03 0.0 100.0 

# l o o  1.30 7.67 6.37 6.40 10 * 5 89.5 
#200 
#230 

1.31 20.20 18.89 25.29 41.7 58.3 
1.30 4.22 2.92 28 21 46.5 53.5 

ADVANCED TERRA TESTING, INC. 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

. .  .. . 
CLIENT Advanced Sciences, Inc. 

BORING NO. PZ1089 
DEPTH 21.6-21.7' 
SAMPLE NO. _- 
S O I L  DESCR.  Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) 

Wt. Soil (9) 
Wet Density PCF 

Wt. Ring(s) (9) 

Wt. Wet Soil & Pan (9) 147.1 
Wt. Dry Soil & Pan (9) 145.4 
Wt. Lost Moisture (9) 1.6 
Wt. of Pan Only (9) 9.1 
Wt. of Dry Soil ( 9 )  136.4 
Moisture Content % 1.2 

*,Dry Density PCF 

Sieve Pan Indiv. Indiv. 
Number Weight Wt. + Pan W t .  
(Size) (9) (9) Retain. 

3 'I 
1 1/2" 
3/4" 
3/8" 

# 4  
#lo 
#20 
#40 
#60 

# l o o  
#200 
#230 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.67 
3.63 
3.61 
3.73 

0 0 00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
3.93 

36.72 
44.86 
0.65 

0.00 
0 . 0 0  
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0.26 

33.09 
41.25 
4.92 

JOB NO. 2081-01 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

WASH SIEVE ANALYSIS 

12-90 RZ 
1-02-91 GW 
Yes 
No 

Wt. Wet Soil 6r Pan 
Before Washing (9) 147.1 
Wt. Dry Soil & Pan 
Before Washing (9) 145.4 

Wt. of Dry Soil 
Before Washing 136.4 
Wt. Dry Soil & Pan 
After Washing ( 9 )  83.7 
Wt. of Dry Soil 
After Washing (9) 74.6 
-#200 Wash. Out 46 45.3 

Weight of Pan (9 )  9.1 

Cum. Cum. 116 
Wt. % Finer 

Retain. Retain. By Wt. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.26 

33.35 
74.60 
79.52 

0.0 
0 . 0  
0 . 0  
0.0 
0 . 0  
0.0 
0.0 
0.0 
0.2 
24.5 
54.7 
58.3 

100.0 
100 e 0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.0 
75.5 
45.3 
41.7 

ADVANCED TERRA TESTING, INC. 

327 



0 
US. STAB ,AARD SIEVE SIZE 

us= 

. -  
n 
D 

GRAVEL SAND 
COBBLES SILT OR CLAY 

COARSE I FINE "XIARSE~ MEDIUM I FINE 
A 

I- 
I 

-i 
n 
a 
=o 
9 

WENWORTH 

> z 
R m 

COBBLES TO PEBBLE GRAVEL SAND 
SILT CLAY 

BOULDERS COARSE ~ M E D ~  FINE  RAN COARSE I MED I FINE 

a: w z 
ii 
t- z w 
0 
rf w e 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
500 100 50 10 5 1.0 0.5 0.1 0.05 

GRAIN SIZE IN MILLIMETERS 

..a 

.01 0.005 0.001 

p2-  12 - 9q SAMPLE NO.: DATE: :/4,/91 PROJECTNO.: 208) - Q/ 
G NO. P219589 

AREA I DEPTH I CIASSIFICATION I 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

. .  . -  

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. PZ-12-89 
DEPTH 2 - 4' 
SAMPLE NO. 
SOIL DESCR. Rotary Core 

-- 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) 
Wt. R i n g W  ( 9 )  
Wt. Soil (9) 
Wet Density PCF 

wt. Wet Soil & Pan (9) 
wt. Dry Soil & Pan (9) 
Wt. Lost Moisture ( 9 )  
Wt. of Pan Only ( 9 )  
Wt. of Dry Soil ( 9 )  
Moisture Content 96 
Dry Density PCF 

Sieve 
Number 
( S i z e )  

3 I' 
1 1/2" 

3 / 4 "  
3/8" 

# 4  
#lo 
#20 
#40 
#60 

#loo 
x200 
#230 

SAMPLED 12-90 RZ 
DATE TESTED 1-09-91 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
Before Washing (9) 280.6 
Wt. Dry Soil & Pan 
aefore Washing (9) 276.5 
Weight of Pan (9) 8.7 

Before Washing 267.8 
4.1 Wt. Dry Soil & Pan 
8.7 After Washing (9) 199.4 

1.5 After Washing (9) 190.7 
-#200 Wash. Out ab 28.8 

280.6 Wt. of Dry Soil 
276.5 

267.8 Wt. of Dry Soil 

Pan Indiv. Indiv. 

( 9 1. (9) Retain. 
Weight Wt. + Pan Wt. 

0.00 0.00 0.00 
0.00 0.00 0.. 00 
3.62 58.90 55.28 
3 .,I6 40.10 36.34 
3.71 17.96 14.25 
3.67 20.18 16.51 
3.70 2 1 . 1 1  17.41 
3.68 22.85 19.17 
3.69 15.35 11.66 
3.75 13.77 10 * 02 
3.75 13.79 10.04 
3.72 5.50 1.78 

Cum. 
Wt. 

Retain. 

0.. 00 
0.00 

55.28 
91.62 
105.87 
122.38 
139.79 
158.96 
170.62 
180.64 
190.68 
192.46 

Cum. 
Y 

Retain. 

0.0 
0.0 

20.6 
34.2 
39 5 
45.7 
52.2 
59.4 
63.7 
67.5 
71.2 
71.9 

x 
Finer 
By Wt. 

100.0 
100.0 
79.4 
65.8 
60.5 
54.3 
47.8 
40.6 
36.3 
32.5 
28.8 
28.1 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. P Z 1 2  69 
DEPTH 17.5 - 18' 
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) 
Wt. Ring(s) (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt. Wet Soil & Pan 
Wt. Dry Soil & Pan 
Wt. Lost Moisture 
Wt. of Pan Only 
Wt. of Dry Soil 
Moisture Content % 
Dry Density PCF a 

Sieve 
Number 
(Size) 

3 
1 1 / 2 "  
3/4" 
3 / 8 "  

# 4  
#lo 
#20 
#40 
#60 

# l o o  
#200 
#230 

Pan Indiv. 

i 2 6 . 1  
1 2 6 . 6  

1 . 5  
6.1 

1 1 7 . 9  
1 . 3  

Indiv. 
Weight Wt. + Pan Wt. 

Retain. (9) (9) 

0.00 
0 * 00 
0 . 0 0  
0 . 0 0  
0 * 00 
1 . 2 9  
1 . 2 8  
1 . 3 0  
1 . 3 2  
1 . 3 3  
1 . 3 0  
1 . 3 0  

0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
1 . 5 2  

2 8 . 2 3  
2 6 . 3 6  
1 7 . 5 8  
1 0 . 6 0  

2 . 3 4  

8 . 6 4  

0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 2 3  
7 . 3 6  

2 6 . 9 3  
2 5 . 0 4  
1 6 . 2 5  

9 . 3 0  
1 . 0 4  

Cum. 
Wt. 

Retain. 

0.00 
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.23 
7 , 5 9  

3 4 . 5 2  
5 9 . 5 6  
75.81 
8 5 . 1 1  
8 6 . 1 5  

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

WASH SIEVE ANALYSIS 

12-90 RZ 
1-11-91 TNU 
Yes 
No 

Wt. Wet Soil & Pan 
Before Washing (9) 
Wt. Dry Soil & Pan 
Before Washing (9) 
Weight of Pan (9) 
Wt. o f  Dry Soil 
Before Washing 
Wt. Dry Soil & ?an 
After Washing (9) 
Wt. of Dry Soil 
After Washing ( 9 )  
- # 2 O O  Wash. Out % 

Cum. 
116 

Retain. 

0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 2  
6 . 4  

2 9 . 3  
5 0 . 5  
6 4 . 3  
72 2 
7 3 . 1  

% 
Finer 
By Wt. 

100.0 
100.0 
100.0 
100.0 
100 9 0 

9 9 . 8  
9 3 . 6  
70 7 
4 9 . 5  
35 * 7 
27.8 
2 6 . 9  

1 2 8 . 1  

1 2 6 . 6  
8 . 7  

1 1 7 . 9  

9 3 .  a 
85.1 
2 7 . 6  

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2 0 8 1 - 0 1  

BORING NO. PZ 1 4 8 9  
DEPTH .4 - . 6 '  
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) 
Wt. Ring(s) (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 

Moisture Content % 
Dry Density PCF 

Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 

Sieve 
Number 
(Size) 

3 " 
1 1/2" 

3 / 4 "  
3 / 8 "  

# 4  
# l o  
1120 
R40 
#60  

# l o o  
#200 
A230 
#270 

SAMPLED 1 2 - 9 0  RZ 
DATE TESTED 1-15-91 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
Before Washing (9) 1 8 1 . 1  
Wt. Dry Soil & Pan 
Before Washing (9) 1 7 7 . 4  
Weight of Fan (9) 8 . 8  

181. i Wt. of Dry Soil 
177.4 Before Washing 1 6 8 . 6  

3 . 7  Wt. Dry Soil & Pan 
8 . 8  After Washing (g) 103.8 

2 . 2  After Washing (9) 95.0 
-#200 Wash. Out % 4 3 . 6  

1 6 8 . 6  Wt. of Dry .Soil 

Pan Indiv. Indiv. 

(9) (9) Retain. 
Weight Wt. + Pan Wt. 

0 .00  
0 .00  
0 .00  
3 .72  
3 . 8 1  
3-66 
3 . 7 6  
3 . 7 2  
3 . 6 6  
3 . 7 1  
3 . 6 9  
3 . 7 1  
3 . 7 7  

0.00 
0.00 
0.00 

1 2 . 7 4  
1 3 . 4 0  
11.90 
1 6 . 1 2  
1 8 . 0 8  
1 6 . 0 9  
1 5 . 9 3  
2 0 . 5 0  

5 . 9 3  
4 . 9 2  

0 . 3 0  
0.00 
0 . 0 0  
9 . 0 2  
9 . 5 3  

1 2 . 3 6  
1 4 . 3 6  
1 2 . 4 3  
1 2 . 2 2  
1 6 . 6 1  

2 . 2 2  
1.15 

a .  2 4  

C u m .  
Wt. 

Retain. 

0 . 0 0  
0 . 0 0  
0 . 0 0  
9 . 0 2  

1 8 . 6 1  
2 6 . 8 5  
3 9 . 2 1  
5 3 . 5 7  
6 6 . 0 0  
7 8  :22 
9 5 . 0 3  
9 7 . 2 5  
9 8 . 4 0  

Cum. 
% 

Retain. 

0.0  
0 .0  
0 . 0  
5 . 3  

11.0 
1 5 . 9  
2 3 . 3  
3 1 . 8  
39. I 
4 6 . 4  
5 6 . 4  
5 7 . 7  
58.3 

% 
Finer 
By Wt. 

100.0 
100.0 
100.0 

94  7 
8 9 . 0  
8 4 . 1  
7 6 . 7  
6 8 . 2  
6 0 . 9  
5 3 . 6  
4 3 . 6  
4 2 . 3  
4 1 . 7  

I ADVANCED TE,SRA TESTING, INC. 
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MECHANICAL ANALYSIS SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. PZ 1489  
DEPTH 1 . 8  - 9 . 8 '  
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) 
Wt. Ring(s) (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan .(g) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content 46 0 Dry Density PCF 

1 1 6 . 8  
i i 5 . 3  
1.0 . 
8 . 0  

107.0 
0.9 

SAMPLED 12-90 RZ 
DATE TESTED 
WASH SIEVE Yes 
DRY SIEVE No 

1-15-91 TNU 

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
Before Washing (9) 116.8 
Wt. Dry Soil & Pan 
Before Washing (9) 115.8 
Weight of Fan (9) 8 . 8  
Wt. of Dry Soil 
Before Washing 107.0 
Wt. 3ry Soil & ?an 
After Washing (9) 8 5 . 2  
Wt. of Dry 'Soil 
After Washing (9) 7 6 . 5  
- # 2 0 0  Wash. Out % 2 8 . 5  

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Wt. Wt. % Finer 
(Size) (9) (9) Retain. Retain. Retain. By Wt. 

3 " .  
i 1 / 2 "  

3 / 4 "  
3 / 8 "  

1 4  
# l o  
# 2 0  
#40 
#60 

# l o o  
x200 
#230 

0.00 
0.00 
0.00 
0.00 
0 * 00 
0.00 
0.00 
1 . 3 0  
1 . 3 1  
1 . 2 9  
3 . 6 9  
1 . 3 1  
1 . 3 0  

0.00 
0.00 
0.. 00 
0.00 
0.00 
0 . 0 0  
0.00 
1 . 3 5  
3 . 9 6  

4 8 , 0 9  
3 0 , 6 6  

3 . 5 7  
2 . 5 0  

0 . 0 0  o.:oo 
0.. 00 . 0.00 
0 . 0 0  0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
3 9 00 0 . 0 0  
0 . 0 5  0 . 0 5  
2 . 6 5  2 . 7 0  

4 6 . 8 0  4 9 . 5 0  
2 6 . 9 7  7 6 . 4 1  

2 . 2 6  7 8 . 7 3  
1 . 2 0  7 9 . 9 3  

0 . 0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2 . 5  

4 6 . 3  
1 1 . 5  
73  6 
7 4 . 7  

100.0 
100.0 
100.0 
100.0 
100 0 
100.0 
100.0 
100.0 

9 7 . 5  
5 3 . 7  
2 8 . 5  
2 6 . 4  
2 5 . 3  

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE/DENSITY 
DATA 

PZ54-89 
34-35 

Rotary Core 
-- 

Wt. Soil & Rlng(s) (9) 
Wt. Ring@) (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 
-y Density PCF 

Sieve 
Number 
(Size) 

3 
1 1/2" 
3/4" 
3/8" 
#4 
#lo 
#20 
#40 
#60 

#loo 
#200 
#230 

72.3 
70.4 
1.9 
3.7 

66.7 
2.8 

Pan Indiv. Indiv. 

(9) (9) Retain. 
Weight Wt. + Pan Wt. 

0.00 0.00 0.00 
0.00 0.00 0 ..oo 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
3.70 3.97 0.27 
3.78 9.63 5.85 
3.66 17.36 13.70 
3.68 6.50 2.82 

Cum. 
Wt, 

Retain. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.27 
6.12 
19.82 
22.64 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

WASH SIEVE ANALYSIS 

12-90 RZ 
12-26-90 TNU 
Yes 
No 

Wt. Wet Soil & Pan 
Before Washing (9) 72.3 
Wt. Dry Soil & Pan 
Before Washing (9) 70.4 

Wt. of Dry Soil 
Before Washing 66.7 
Wt. Dry Soil & Pan 
After Washing (9) 23.5 
Wt. of Dry Soil 

-#20'0 Wash. Out 46 70.3 

Weight of Pan (9) 3.7 

After Washing (9) 19.8 

Cum. 
x 

Retain. 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.4 
9.2 
29.7 
33.9 

% 
Finer 
By Wt. 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.6 
90.8 
70.3 
66.1 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. 

BORING NO. P25489 
DEPTH 36.5 - 37' 
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) 
Wt. Ring(s) (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt. Wet Soil & Pan (9) 118.6 

Wt. Lost Moisture (9) 0.9 
Wt. of Pan Only (9) 8.5 
Wt. of Dry Soil (9) 109.2 

Wt. Dry Soil & Pan (9) 117.7 

0 . 8  Content % 
'y Density PCF 

Sieve Pan Indiv. Indiv. 
Number Weight Wt. + Pan Wt. 
(Size) (9) (9) Retain. 

3 I' 
1 1/2" 
3/4" 
3/8" 
#4 
# l o  
#20 
#40 
#60 

# l o o  
#200 
#230 

0.00 
0.00 
0.00 
1.30 
1.31 
1.31 
1.31 
1.31 
1.37 
1.33 
1.31 
1.29 

0.00 
0.00 
0.00 
6.49 
2.62 
2.27 
1.54 
2.03 
5.47 

36.40 
23.36 
3.85 

0.. 00 
0.00 
0.00 
5.19 
1.31 
0.96 
0.23 
0.72 
4.10 

35.07 
22.05 
2.56 

Cum. 
Wt. 

Retain. 

0.00 
0.00 
0.00 
5.19 
6.50 
7.46 
7.69 

12.51 
41.58 
69.63 
72.19 

a.41 

JOB NO. 2081-01 

SAMPLED 12-90 RZ 
DATE TESTED 12-28-90 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
Before Washing (9) 
Wt. Dry Soil & Pan 
Before Washing (9) 
Weight of Pan (9) 
Wt. of Dry Soil 
Before Washing 
Wt. Dry Soil & Pan 
After Washing (9) 
Wt. of Dry Soil 
After Washing (9) 
-#200 Wash. Out % 

Cum. 
% 

Retain. 

0.0 
0.0 
0.0 
4.8 
6.0 
6.8 
7.0 
7.7 

11.5 
43.6 
63.8 
66.1 

% 
Finer 
By Wt. 

100.0 
100.0 
100.0 
95.2 
94.0 
93.2 
93.0 
92.3 
86.5 
56.4 
36.2 
33.9 

118.6 

117.7 
8.5 

109.2 

78.1 

69.6 
36.2 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

SAMPLED -- 
DATE TESTED 1-7-91 GAW 

BORING NO. ~ 2 5 4 8 9  
DEPTH 3 8 . 5  - 3 8 . 7 1  
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
S O I L  DESCR. Rotary Core DRY SIEVE No 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 

0 
Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

1 3 . 2 9  
1 3 . 0 7  

0 . 2 2  
3 . 7 1  
9 . 3 6  

2 . 4  

4 9 . 4 2  
4 8 . 2 9  

Wt. Total Sample 

Weight of + #10 
Before Washing (9) 0.00 
Weight of + #lo 
After Washing (9) 0.00 
Weight of - #10 
Weight of - # l o  
Wt. Total Sample 

Wet (9) 4 9 . 4 2  

wet (9) 49.42 

D'ry (g 1 4 8 . 2 9  

Dry (9) 4 8 . 2 9  

Calc. Wt. "W" (9) 4 8 . 2 9  
Calc. Mass + #10 0.00 

Sieve Pan Indiv. Indiv. Cum. Cum. x 
Number Weight Wt. + Pan Wt: Wt. % Finer 
(Size) (9) (9) Retain. Retain. Retain. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.0 100.0 3 / 4 "  0.00 0.00 0.00 

3 / 8 "  0.00 0.00 0.00 0.00 0.0 100 I O  
#4 0 100 0.00 0.00 0.00 0.0 100.0 
#10 0.00 0.00 0.00 0.00 0.0 100.0 

1 2 0  0.00 0.00 0.00 0.00 0.0 100.0 
#40 0.00 0.00 0.00 0.00 0.0 100.0 
#60 1 . 3 1  I. 6 7  0 . 3 6  0 . 3 6  0 . 7  9 9 . 3  

#loo 1.32 3.21 1 . a 9  2 . 2 5  4 . 1  9 5 . 3  

1 . 3 0  2 . 0 6  0 . 7 6  5 . 1 9  1 0 . 7  89  3 
n200 1 . 3 8  3 . 5 6  2 . 1 8  4 . 4 3  9 . 2  9 0 . 8  

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. PZ5489 SAMPLED 
DEPTH 38.5 - 38.7' DATE TESTED 
SAMPLE NO. 
SOIL DESCR. Rotary Core DRY SIEVE 

Rocky Flats Phase I WASH SIEVE 

-- 
1-7-91 GAW 
Yes 
No 

21.0 Hydrometer # ASTM 152 H Temp., Deg. C 
2.69 Temp. Coef. K 0.01332 Sp. Gr. of Soil 

Value of llal' 0.99 Wt. Dry Sample " W "  48.285 
100.0 Deflocculant Sodium Hexametaphosphate % of Total Sample 

Defloc. Corr'n 5.5 
Meniscus Corr n -1.0 

T 
Elapsed 
Time 
(min) * . 0.0 

0.5 
1.0 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

Hydrometer Reading 
Original Corrected 

II R I 1  

-- _- 
47.00 40. 50 

43.00 36.50 
39.00 32.50 
37.00 30.50 
35 * 00 28.50 
33.00 26.50 
30.00 23.50 
27.50 21.00 
22.00 15.50 

45.00 38.50 

100Ra/W 

-- 
a 3 . 2  
79.1 
75.0 
66.8 
62.7 

54.4 
48.3 
43.1 
31.8 

58.6 

% Effecitve Grain 
Total Depth Diameter 

Sample L I mm 1 

-- 
83.2 
79.. 1 

' 75.0 
66.8 
62.7 

54.4 
48.3 
43.1 
31.8 

58.6 

-- -- 
8.58 0.0552 
8.91 0,0398 
9.24 0.0286 
9.89 0.0167 
10.22 0.0110 
10.55 0.0079 

11.37 0.0041 
11.18 0.0029 
12.68 0.0013 

10.88 0.0057 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

SAMPLED -- BORING NO. PZ5789 
DEPTH 26 - 26.2' DATE TESTED 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

1-7-91 GAW 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9). 
Moisture Content 96 a 
Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

31.40 
30.88 
0.52 
3.70 

2 1 . 1 5  
1.9 

62.44 
61.27 

Wt. Total Sample 

Weight of + #10 

Weight of + #10 

Weight of - #lO 
Weight of - #10 
Wt. Total Sample 

Wet (9) 62.44 

Before Washing (9) 0.00 

After Washing (9) 0.00 

Wet (9) 62.44 

D r y  (9) 61.27 

Dry (9) 61.27 

Calc. Wt. "W" ('g 1 61,27 
Calc. Mass + #lO 0.00 

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Wt: Wt. % Finer 
(Size) (9) (9) Retain. Retain. Retain. By Wt. 

1 1 / 2 "  0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0 * 00 0.00 0.00 0.00 0.0 100.0 
3/8" 0.00 0.00 0.00 0.00 0.0 100.0 

# 4  0.00 0.00 0 e 00 0.00 0.0 100.0 
#lo 0.00 0.00 0.00 0.00 0.0 100.0 

#20 0.00 0 e 00 0.00 0.00 0.0 100.0 
#40 0 * 00 0 * 00 0 . 0 0  0.00 0.0 100.0 

0.0 100.0 #60 0.00 0.00 0.00 0.00 
# l o o  1.29 2.70 1.41 1.41 2.3 97.7 
#200 1.29 19.97 18.68 20.09 32.8 67.2 

1.30 4.42 3.12 23.21 37.9 62.1 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

SAMPLED 
DATE TESTED 

BORING NO. PZ5789 
DEPTH 26 - 26.2' 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE 
SOIL DESCR. Rotary Core DRY SIEVE 

-- 
1-7-91 GAW 
Yes 
No 

Hydrometer # ASTM 152 H Temp., Deg. C 21.0 

Deflocculant Sodium Hexametaphosphate % of Total Sample 100 0 

Sp. Gr. of Soil 2.69 Temp. Coef. K 0.01332 
Value of "af1 0.99 Wt. Dry Sample "W" 61.268 

Defloc. Corr'n 5.5 
Meniscus Corr'n -1.0 

T 
Elapsed * 0.0 

. .  0 . 5  
1.0 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

Hydrometer Reading 
Original Corrected 

l'R" 
. . .. -_ 

46.00 
39.00 
35.00 
30 50 
29.00 
28.00 
26.00 
24 e 50 
23.00 
19 * 00 

-- 
39 50 

28.50 
32.50 

24.00 
22.50 
21.50 
19.50 
18.00 
16.50 
12.50 

100Ra/W 

64.0 
5 2 . 6  
46.1 
38.9 
3 6 . 4  
34. a 
31.6 
29.1 
2 6 . 7  
2 0 . 2  

% Effecitve Grain 
Total Depth Diameter 
Sample L I mm 1 

64.0 
52.6 
46.1 

36.4 
34.8 
31.6 
29.1 
26.7 
20.2 

38.9 

_- -_ 
8.75 0,0557 
9.09 0.0419 
10.55 0,0306 
11.29 0.0200 
11.53 0.0111 
11.70 0.0083 
12.03 0.0060 
12.27 0.0043 
12.52 0.0030 
13.17 0.0013 

Grain Diameter = K*(SQRT(L/T)) 

ADVANCED TERRA TESTING, INC. 

1 I 



U.S. STA e R D  SIEVE SIZE 

uses 

0 
0 

SILT OR CLAY 
GRAVEL SAND 

COBBLES 
COARSE I FINE  OARS^ MEDIUM I flNE 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
.01 0.005 0.001 500 loo 50 10 5 1.0 0.5 0.1 0.05 

GRAIN SIZE IN MILLIMETERS 
1 

TNwoRM SILT CLAY 
COBBLES TO PEBBLE GRAVEL SAND 
BOULDERS COARSE ~ M E D ~  FINE IGRAN COARSE I MED 1 FINE - 

. I i 

WELLNAME: PZ 5784--_ 
NEW BORING NO. P416289 

I AREA 

SAMPLE NO.: DATE: ; / ; h i  PRQJECT NO.: 20 9 / -01 

DEflH I CLASSIFICATION I 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

JOB NO. 2081-01 I 
~ CLIENT Advanced Sciences, Inc. 
I BORING NO. PZ5789 SAMPLED -- 

DEPTH 30.0-31.0' DATE TESTED 12-26-90 TNU 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
S O I L  DESCR. Rotary Core DRY S I E V E  No 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % - a 
Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

32.98 
32.41 
0.57 
3.65 

2.0 
28.76 

65.68 
64.40 

Wt. Total Sample 

Weight of + #lo 
Before Washing (9) 
Weight of +.#lo 
After Washing (9) 
Weight of - #10 
Weight of - #10 
Wt. Total Sample 

Wet (9) 

Wet (9) 

Dry (9) 

Dry (9) 

Calc. Wt. IIW1' (9) 
Calc. Mass + #lO 

S i eve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Wt. Wt . % Finer 

Retain. Retain. Retain. By Wt. (Size) (9) (9) 

1 1/211 0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 0.00 0.00 0.00 0.0 100.0 

0.00 0 ..oo 0.0 100.0 3 / a l l  0.00 0.00 
# 4  0.00 0.00 0.00 0.00 0.0 100.0 

0.00, 0.00 0.00 0.0 100.0 At10 0.00 

#20 0.00 0.00 0.00 0.00 0.0 100.0 
fir40 0.00 0.00 0.00 0.00 0.0 100.0 
160 1.04 1 * 45 0.41 0.41 0.6 9 9 . 4  

#loo 1.04 5.37 4.33 4.74 7.4 92.6 
1200 1.03 20.50 19.47 24.21 37.6 62.4 

. .. ,.x230 
1 . 0 4  4 . 0 6  3.02 27.23 42.3 57.7 

65.68 

0.00 

0.00 

65-68 

64 4 0  

6 4 . 4 0  

64.40 
0.00 

ADVANCED TERRA TESTING, I N C .  



CLIENT Advanced 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer # 
Sp. Gr. of Soil 
Value of "a'' 
Deflocculant 
Defloc. Corr'n 
Meniscus Corr'n 

HYDROMETER ANALYSIS - SEDIMENTATION DATA 

Sciences, Inc 

~25789 
30.0-31.0' 
Rocky Flats Phase I 
Rotary Core 

ASTM 152 H 
2.69 
0.99 

5.5 
-1.0 

Sodium Hexametaphosphate 

T 
Elapsed Hydrometer Reading 
Time Original Corrected 
(min) I' R ' I  lOORa/W 

-- -- -- 0.0 
0.5 
1.0 

44.00 37.50 57.8 
37.50 31 .OO 47.7 

2.0 33.00 26.50 40.8 
5.0 31.00 24.50 37.7 

15.0 28 .5.0 22.00 33.9 
30.0 27,OO ' 20.50 31.6 
60.0 26.00 19.50 30.0 
120.0 24.50 18.00 27.7 
250.0 23.00 16.50 25.4 
1440.0 20.00 13.50 20.8 

x 
Total 

Sample 

-- 
57.8 
47.7 
40.8 
37.7 
33.9 
31.6 
30.0 
27.7 
25.4 

JOB NO. 2081-01 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

-- 
12-26-90 TNU 
Yes 
No 

Temp., Deg. C 22.0 

% of Total Sample 100.0 

Temp. Coef. K 0.01316 
Wt. Dry Sample "W" 64.404 

Effecitve Grain 
Depth Diameter 

L (.mm 1 
_- -_ 

9.07 0.0561 
10.14 0.0419 

11.21 0.0197 
11.62 0.0116 

12.03 0.0059 
12.27 0.0042 
12.52 0.0029 

10.88 0.0307 

11.86 0.0083 

20.8 13.01 0,0013 

Grain Diameter = K*(SQRT(L/T)) 

ADVANCED. TERRA TESTING, INC , 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. 

BORING NO. PZ5789 
DEPTH 33 - 34' 
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) 
Wt. Ring(s) ( 9 )  
Wt. Soil (9) 
Wet Density PCF 

wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of  Pan Only ( 9 )  
Wt. of Dry Soil (9) 

Content % 
ry Density PCF 

S 1 eve 
Number 
(Size) 

3 
1 1/2" 
3/4" 
3/8" 
#4 
#lo 
#20 
#40 
#60 

# l o o  
#200 
#230 

138.4 
136.4 

2.0 
8.3 

128.1 
1.6 

Pan Indiv. Indiv. 

(9) (9 )  ' Retain. 
Weight Wt. + Pan Wt. 

0 . 0 0  
0.00 
0 . 0 0  
0 . 0 0  
0.00 
0.00 
0.00 
1.31 
I. 29 
1.30 
3.74 
1.32 

0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0.00 
0.00 
0.00 
1.38 
3.17 
13.59 
54.89 

7 - 4 0  

0,. 00 
0.00 
0 . 0 0  
0 . 0 0  
0.00 
0.00 
0.00 
0.07 
1.88 

12.29 
51.15 
6.08 

Cum. 
Wt. 

Retain. 

0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0.07 
1.95 

14.24 
65.39 
71.47 

J O B  NO. 2081-01 

SAMPLED 12-90 RZ 
DATE TESTED 12-28-90 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
Before Washing (9) 138.4 
Wt. Dry Soil & Pan 
Before Washing (9) 136.4 
Weight of Pan (9) 8.3 
Wt. of Dry Soil 
Before Washing 128.1 
Wt. Dry Soil & Pan 

Wt. of Dry Soil 
After Washing ( 9 )  65.4 
-#200 Wash. Out X 48.9 

After Washing ( 9 )  73.7 

Cum. 
% 

Retain. 

0.0 
0.0 
0.0 
0 . 0  
0 . 0  
0.0 
0.0 
0.1 
1.5 

1 1 . 1  
51.1 
55.8 

% 
Finer 
By Wt. 

100.0 
100.0 
100.0 
100.0 
100.0 
100 0 
100 e 0 
99 9 
98.5 
88.9 
48.9 
44.2 

ADVANCED TERRA TESTING, INC. 



U.S. STA a R D  SIEVE SIZE 

USCS 

3' 1-1tr 3/4' 38- #4 110 U20 #40 #60#lOO#2OO#230 

GRAVEL SAND 
SILT OR CLAY COBBLES 

COARSE 1 flNE P A R S 4  MEDIUM 1 FINE 

oe 
w 50 z 
ii 
I- 4o z 

30 
oe 
u1 e 20 

WENTWoRm 
f 

COBBLES TO PEBBLE QRAVEL SAND 
BOULDERS COARSE ~MED~FINE  ORA AN COARSE ~ U E D  I FINE 

SILT CLAY 

PRWECT NO.: 208 / -01 
D+ 

WELLNAME: pz 579 7 SAMPLE NO.: 
NEW BORING NO. P416289 

I AREA I DEPTH I CU\SSIFICATlON I 

9 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. PZ5789 SAMPLED 
DEPTH 39.8-39.9' DATE TESTED 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE 
SOIL DESCR. Rotary Core DRY SIEVE 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Los t  Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content X e 
Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

57.31 
56.01 
1.30 
3.76 

52.25 
2.5 

60.83 
59 a 35 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #10 
Weight of f .  #lo 

Weight of - #10 
Weight of - #lO 
Wt. Total Sample 

60.83 Wet (9) 

Before Washing (9) 0.00 

After Washing (9) 0.00 

Wet (9) 60.83 

Dry (9) 59.35 

Dry (9) 59.35 

Calc. Wt. "W" (9) 59.36 
0.00 
, ;' Calc. Mass + #10 

*- 

Sieve Pan Indiv. Indiv. Cum. Cum. 

(Size) (9) (9) Retain. Retain. Retain. 
Number Weight Wt. + Pan Wt;. Wt. % 

1 1/2" 
3/4" 
3/8" 

#4 
#10 

#20 
#40 
#60 

#loo 
#200 

i @ '230 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 
0.00 
1.04 
1.02 
1.04 
1.03 

0.00 
0.00 
1.29 
1.91 
8.57 
4.42 

-- 
12-26-90 TNU 
Yes 
No 

46 
Finer 
By Wt. 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 

0.00 0.00 0.0 100.0 
0 * 00 0.00 0.0 100 * 0 
0.25 0.25 0.4 99.6 
0.89 1.14 1.9 98.1 
7.53 8.67 14.6 85.4 
3.39 12.06 20.3 79.7 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. PZ5789 SAMPLED -- 
DEPTH 39.8-39.9' DATE TESTED 12-26-90 TNU 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

Hydrometer # ASTM 1 5 2  H Temp., Deg. C 2 2 . 0  

Value of ''a'' 0.99 Wt. Dry Sample 'IW" 59.353 
Deflocculant Sodium Hexametaphosphate X of Total Sample 100.0 

Sp, Gr. of Soil 2.69 Temp. Coef. K 0.01316 

Defloc. Corr'n 5 . 5  
Meniscus Corr'n -1.0 

T 
Elapsed 
Time 
(min) * 0.0 

0 . 5  
1.0 
2.0 
5 . 0  

1 5 . 0  
30.0 
6 0 . 0  
120.0 
250.0 

1440.0 

Hydrometer Reading 
Original Corrected 

I1 R 11 

-- -- 
51.00  4 4 . 5 0  
45.00 38.50 
39.50 33.00 
36.00 29.50 
32.00 25.50 
30.00 23.50 
29.00 2.2 50 
27.00 20.50 
25.50 19.00 
21.50 15.00 

100Ra/W 

Grain Diameter = K*(SQRT(L/T)) 

-- 
7 4 . 4  
64.3 
55.2 
49.3 
42.6 
39.3 
37.6 
34. .  3 
31.8 
25.1 

X 
Total 

Sample 

-- 
74.4 
64.3 
55.2 
49.3 
42.6 
39.3 
37.6 
34.3 
31.8 
25.1 

Effecitve Grain 
Depth Diameter 

L ('mm 1 
-- 

7.93 
8.91 
9.81 

10.39 
11.04 
11.37 
11.53 
11.86 
1 2 . 1 1  
12.76 

-- 
0 . 0 5 2 4  
0.0393 
0.0291 
0,0190 
0.0113 
0.0081 
0 . 0 0 5 8  
0 . 0 0 4 1  
0.0029 
0.0012 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

... 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

SAMPLED -- BORING NO. PZ5789 
DEPTH 40.0-40.4' DATE TESTED 12-26-90 TNU 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

MOISTURE DA.TA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
oisture Content % 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

38 e 06 
37.65 
0.41 
3.69 

33.96 
1.2 

73.11 
72.24 

Wt. Total Sample 
Wet (9) 123.98 

Weight of + #10 
Before Washing (9) 1.51 
Weight of +.I10 

Weight of - #lo 
Weight of - #10 
Wt. Total Sample 

After Washing (9) 1.22 

Wet (9) 122.47 

Dr.y (9) 121.30 

Dry (9) 122.52 

Calc. Wt. "W" (9) 72.96 
Calc. Mass + #10 0.73 

S l eve Pan Indlv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Wt. Wt. % Finer 
(Size) ( 8 )  (9) Retain. Retain. Retain. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 0.00 0.00 0.00 ' 0.0 100.0 
3/8" 0.00 0.00 0.00 0.00 0.0 100.0 
#4 0.00 0.58 0.58 0.58 0.5 99.5 
#lo 0.00 0.64 0.64 1.22 1.0 99.0 

#20 1.03 2.48 1.45 1.45 3.0 97.0 
#40 1.04 9.32 8.28 9.73 14.3 85.7 
#60 1.04 14.40 13.36 23.09 32.6 67.4 

# l o o  1.02 10.18 9.16 32.25 45.2 54.8 
#200 1.04 11.24 10.20 42.45 59.2 40.8 

1.05 3.08 2.03 44.48 62.0 38.0 

ADVANCED TERRA TESTING, INC. 



c 
HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc. . JOB NO. 2081-01 

BORING NO. PZ5789 SAMPLED 
DEPTH 40.0-40.4' DATE TESTED 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE 
SOIL DESCR. Rotary Core DRY SIEVE 

-- 
12-26-90 TNU 
Yes 
No 

Hydrometer # ASTM 152'H Temp., Deg. C 22.0 

Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 

Sp. Gr. of Soil 2.69 Temp. Coef. K 0.01316 
Value of ''a" 0.99 Wt. Dry Sample "W" 72.964 

Defloc. Corr'n 5.5 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading 
Time Original Corrected - 
(min) I' R 'I a 0 . 0  -- -- 

0.5 32 .OO 
1.0 28 -00 
2.0 26.00 
5.0 24.00 
15.0 23.00 
30.0 22.00 
60.0 21.00 
120.0 19.50 
250.0 18.50 
1440.0 16.00 

25.50 
21.50 
19.50 
17 50 
16.50 
15.50 
14.50 
13.00 
12.00 
9.50 

100Ra/W 

-- 
34.7 
29.2 
26.5 
23.8 
22.4 
21 . 1  
19.7 
17.7 
16.3 
12.9 

% Effecitve Grain 
Total Depth Diameter 

Sample L (mmf 
-- -- -- 

34.7 11.04 0.0618 
29.2 11.70 0.0450 
26.5 12.03 0.0323 
23.8 12.35 0,0207 
22.4 12.52 0.0120 
21.1 12.68 0.0086 
19.7 12.85 0.0061 
17.7 13.09 0.0043 
16.3 13.26 0.0030 
12.9 13.67 0.0013 

Grain Diameter = K*(SQRT(L/T)) 

ADVANCED TERRA TESTING, INC. 
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S l M  ANALYSIS 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 
. .:. 

CLIENT Advanced Sciences, Inc. 

BORING NO. 5489BR 
DEPTH 105.2' 
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) 
Wt. Ring(s) (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 

@Wt. of Dry Soil (9) 
Voisture Content % 
ry Density PCF 

90.2 
89.0 
1 . 1  
3.7 

85.3 
1.3 

Si eve 
Number 
(Size) 

3 If 
1 1/2" 
3/4" 
3/8" 

# 4  
#lo 
#20 
#40 
#60 

#loo 
#200 
#230 

Pan Indiv. Indiv. 

(9) (9) Retain. 
Weight Wt. + Pan Wt. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.31 
1.31 
1.29 
1.29 
1.33 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.32 
1.33 
1.47 
8.90 
6.36 

0.00 
0 . 0 0  
0 00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.02 
0.18 
7.61 
5.03 

Cum. 
Wt. 

Retain. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.03 
0.21 
7.62 

12.85 

JOB N O .  2081-01 

SAMPLED 12-90 RZ 
DATE TESTED 12-28-90 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
Before Washing (9) 90 0 2 
Wt. Dry Soil & Pan 
Before Washing (9) 89.0 

Wt. of Dry Soil 
Before Washing 85.3 
Wt. Dry Soil & Pan 
After Washing (9) 11.5 
Wt. of Dry Soil 
After Washing (9) 7.8 

90.8 -#200 Wash. Out % 

Weight of Pan (9) 3.7 

Cum. 
% 

Retain. 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2 
9.2 

15.1 

% 
Finer 
By Wt. 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.8 
90.8 
84.9 

ADVANCED TERRA TZSTING, I N C .  

363 



US. STA oko SIEVE SIZE 

US= 

100 
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t- 80 

(3 
iij 70 

60 

[r 
w 50 z 
E 
z 
U 

I: 

3 

I- 40 

30 

f 20 

10 

0 

~~ ~~ ~ ~ 

GRAVEL SAND 
COBBLES SILT OR CLAY . COARSE I FINE  OARS^ MEDIUM 1 FINE 

4 

WENWORTH 
PE88LE GRAVEL SAND 

SILT CLAY 
COBBLES TO 

> BOULDERS COARSE ~ M E D ~  FINE IORAN COARSE 1 MED 1 FINE 

WELLNAME:--5_CiZ. 36 - SAMPLE NO.: DATE: ;/q,/qI PROJECT NO.: 20 8 I -Of 
NEW BORING NO. 8217289 

I AREA I DEPTH I CLASSIFICATION I 



a i, . 
%. . ..-..;. .. ,.,. 

CLIENT ,dvancec 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MECHANICAL ANALYSIS - SIEVE TEST DATA 

Sciences, Inc. 

5489BR 
110.2' 
Rocky Flats Phase 
Rotary Core 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan ( g )  
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 

.Wt. of Dry Soil ( 9 )  
'1oisture Content % 

i, - 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

Sieve 
Number 
(Size) 

1 1/2" 
3/4" 
3/8" 
#4 
#10 

#20 
#40 
#60 

#loo 
#200 
8230 

Pan Indiv. 
Weight Wt. + Pan 

(9) (9) 

0.00 0.00 
0 * 00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0 * 00 0.00 
1.30 1.33 
1.31 1.51 
1.31 9.21 
1.31 24.28 
1.30 2.87 

43.78 
43.41 
0.37 
3.67 

39.74 
0.9 

59.86 
59.31 

Indiv. 
Wt. 

Retain'. 

0.00 
0 . 0 0  
0.00 
0.00 
0.00 

0 * 00 
0.03 
0.20 
7 90 

22.97 
1.57 

JOB NO. 2081-01 

SAMPLED -- 
DATE TESTED 1-7-91 GAW 

I WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Cum. 
Wt. 

Retain. 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.03 
0.23 
8.13 

31.10 
32.67 

Wt. Total Sample 

Weight of + #10 
Before Washing (9) 
Weight of + #lo 
After Washing (9) 
Weight of - #10 

Wet (9) 
Weight of - #10 

Dry (9) 
Wt. Total Sample 

Dry (9) 

Calc. Wt. "W" (9) 

Wet (9) 

Calc. Mass 

Cum. 
% 

Retain. 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.1 
0.4 
13.7 
52.4 
55.1 

+ #10 

% 
Finer 
By Wt. 

100 .o 
100.0 
100.0 
100 * 0 
100.0 

100.0 
99.9 
99.6 
86.3 
47.6 
44.9 

59.86 

0.00 

0.00 

59.86 

59.31 

59.31 

59.31 
0.00 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Advanced 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer # 
Sp. Gr. of Soil 
Value of 'la'' 
Deflocculant 
Defloc. Corr'n 
Meniscus Corr'n 

Sciences, Inc, 

5489BR 
110.2' 
Rocky Flats Phase I 
Rotary Core 

ASTM 152 H 
2.72 
0.99 

5.5 
-1.0 

Sodium Hexametaphosphate 

JOB NO. 2081-01 

SAMPLED -- 
DATE TESTED 1-7-91 GAW 
WASH SIEVE Yes 
DRY SIEVE No 

Temp., Deg. C 21.0 

96 of Total Sample 100.0 

Temp. Coef. K 0.01320 
Wt. Dry Sample "W" 59.308 

T 
Elapsed 
Time 
(min) . ::: 

1.0 
2.0 
5.0 

15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

Hydrometer Reading 
Original Corrected 

'I R I' 

-- -- 
33.00 26.50 
27.50 21.00 
23.50 17.00 
21.00 14.50 
20.00 13.50 
19.50 13 .OO 
18.00 11.50 
17.00 10,50 
15.00 8.50 
12.50 6.00 

100Ra/W 

-- 
44.1 
34.9 
28.3 
24.1 
22.4 
21.6 
19.1 

14.1 
10.0 

i7.5 

4; 
Total 
Sample 

-- 
44.1 
34.9 
28.3 
24.1 
22.4 
21.6 
19.1 
1T. 5 
14.1 
10.0 

Effecitve Grain 
Depth Diameter 
L I mm 1 

-- -- 
10.88 0.0616 
11.78 0,0453 
12.44 0.0329 
12.85 0,0212 
13.01 0.0123 
13.09 0.0087 
13.34 0.0062 
13.50 0.0044 
13.83 0.0031 
14.24 0.0013 

Grain Diameter = K*(SQRT(L/T)) 

ADVANCED TERRA TESTING, I N C .  
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

I 
I CLIENT Advanced Sciences, Inc. JOB NO. 2081-01  

BORING NO. 5 4 8 9 B R  
DEPTH 1 2 9 . 3 - 1 2 9 . 3 5 '  
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) 
Wt. R i n g W  (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt. Wet Soil & Pan (9) 1 0 6 . 4  
Wt. Dry Soil & Pan (9) 1 0 4 . 6  
Wt. Lost Moisture ( g )  1.7 
Wt. of Pan Only (9) 3 . 7  
Wt. of Dry Soil (9) 1 0 0 . 9  

1 . 7  Moisture Content % - @ -y  Density PCF 

Sieve Pan Indiv. Indiv. 
Number Weight Wt. + Pan Wt, 
(Size) (9) (9) Retain. 

3 I' 
1 1 / 2 "  

3 / 4 "  
3 / 8 "  

X4 
1 1 0  
1 2 0  
#40  
X60 

1 1 0 0  
#200 
#230 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0 . 0 0  
0.00 0.00 0 .00  
3 . 7 1  3 . 7 5  0 . 0 4  
3 . 6 5  5 . 4 7  1 . 8 2  
3 . 5 9  4 2 . 8 3  3 9 . 2 4  
3 . 7 2  9 . 7 1  5 99  

SAMPLED 12-90  RZ 
DATE TESTED 12-26-90 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil 61 Pan 
Before Washing (9) 1 0 6 . 4  
Wt. Dry Soil & Pan 
Before Washing (9) 1 0 4 . 6  

Wt. of Dry Soil 

Wt. Dry Soil & Pan 

Wt. of Dry Soil 
After .Washing (9) 4 1 . 1  
-#or200 Wash. Out % 5 9 . 3  

Weight of Pan (9) 3 . 7  

Before Washing 100.9  

After Washing (9) 4 4 . 8  

.Cum. Cum. % 
Wt. % Finer 

Retain. Retain. By Wt. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.04 
1. a6 

4 1  :10 
4 7 . 0 9  

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .0  
0 .0  
1 . 8  

4 0 . 7  
4 6 . 7  

100.0 
1 0 0 . 0  
1 0 0 . 0  
100.0 
100.0 
100.0 
1 0 0 . 0  
100.0 
100.0 

9 8 . 2  
5 9 . 3  
53 .3  

ADVANCED TERRA TESTING, INC, 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 5489BR 
DEPTH 133-133.1' 
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) 
Wt. Ring(s) (9) 
Wt. Soil (9) 
Wet Density PCF 

wt. Wet Soil & Pan (9) 114.6 
Wt. Dry Soil 61 Pan (9) 112.9 
Wt. Lost Moisture (9) 1.7 
Wt. of Pan Only (9) 3.8 

1.5 
'Wt. of Dry Soil (9) 109.1 
Moisture Content % m 'y Density PCF 

Si eve Pan Indiv. Indiv. 
Number Weight Wt. + Pan Wt. 
(Size) (9) (9) Retain. 

3 It 
1 1/2" 
3/4" 
3/8" 
#4 
#lO 
#20 
#40 / 

#60 
#loo 
#200 
#230 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.62 
3.77 
3.74 
3.59 
3.78 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
3.63 0.01 
4.69 0.92 

15.26 11.52 
30.65 27.06 
9.21 5.43 

Cum. 
Wt. 

Retain. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. :o 1 
0.93 
12.45 
39. 5.1 
44.94 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

WASH SIEVE ANALYSIS 

12-90 RZ 
12-26-90 TNU 
Yes 
No 

Wt. Wet Soil & Pan 
Before Washing (9) 114.6 
Wt. Dry Soil & Pan 
Before Washing (9) 112.9 
Weight of Pan (9) 3.8 
Wt. of Dry Soil 
Before Washing 109.1 
Wt. Dry Soil & Pan 
After Washing (9) 43.3 
Wt. of Dry Soil 
After Washing (9) 39.5 
-#200 Wash. Out % 63.8 

Cum. 
% 

Retain. 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.9 
11.4 
36.2 
41.2 

% 
Finer 
By Wt. 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.1 
88.6 
63.6 
58.8 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING N O .  5489BR 
DEPTH 
SAMPLE NO. 
SOIL DESCR. Rotary Core 

134-134.5'  -- 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) 
Wt. Rinds) (9) 
Wt. Soil (9) 
Wet Density PCF 

wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt, of Pan Only (9) 
Wt. of Dry Soil (9) 

.Moisture Content % - 
ry Density PCF 

SAMPLED 12-90 RZ 
DATE TESTED 12-26-90 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
Before Washing (9) 158.7  
Wt. Dry Soil & Pan 
Before Washing (9) 1 5 5 . 5  
Weight of Pan (9) 3 . 7  

155 .5  Before Washing 1 5 1 . 9  
1 5 8 . 7  Wt. of Dry Soil 

3 . 2  Wt. Dry Soil & Pan 
3 . 7  After Washing (9) 7 2 . 7  

2.1 After Washing (9) 6 9 . 0  
4 2 0 0  Wash. Out % 54.6 

1 5 1 . 9  Wt. of  Dry Soil 

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Wt. Wt. x Finer 
(Size) (9) (9) Retain. Retain. Retain. By Wt. 

3 I' 
1 1 / 2 "  

3 /4"  
3 /8"  

#4 
#10 
#20 
#40 
#60 

#loo 
#200 
#230 

0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
3 .70  
3 .58  
3 .81  
3 * 73 
3 .78  

0.00 
0.00 
0.00 
0.00 
0.00 
0 .00  
0 .00  
4 .17  

29 .08  
35.96 
1 4 . 6 1  

6 .89  

0.00 
0 ':OO 
0.00 
0.00 
0 .00  
0 . 0 0  
0 . 0 0  
0 . 4 7  

25 .50  
32 .15  
1 0 . 8 8  

3 . 1 1  

0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 4 7  

25.97 
58 .12  
69.. 00 
72 .11  

0.0 
0.0 
0.0 
0.0 
0 . 0  
0 .0  
0 . 0  
0 . 3  

1 7 . 1  
3 8 . 3  
45 .4  
4 7 . 5  

100 .0  
100.0 
1 0 0 . 0  
100.0 
100.0 
100.0 
1 0 0 . 0  
9 9 . 7  
8 2 . 9  
61 .7  
5 4 . 6  
5 2 . 5  

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. 

BORING NO. 5489BR 
DEPTH 163.8' 
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) 
Wt. Ring(s) (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil 61 Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 

.Wt. of Dry Soil (9) 
Yoisture Content % 
ry Density PCF 

117.7 
116.8 

0.9 
8.9 

1oa.o 
0.8 

Si eve Pan Indiv. Indiv. 
Number Weight Wt. + Pan Wt. 
(Size) (9) (9) Retain. 

3 I' 

1 1/2" 
3 / 4 "  
3/8" 

# 4  
#lO 
#20 
#40 
#60 

0.00 
0.00 
0.00 
0.00 
0 00 
0.00 
0.00 
0.00 
1.29 

0.00 0.. 00 
0.00 0 * 00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0 * 00 
0.00 0 * 00 
0.00 0.00 
1.33 0.04 

#loo 1.31 1.53 0.22 
#200 1.31 27.30 25.99 
#230 1.31 15.83 14.52 

Cum. 
Wt. 

Retain. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.04 
0.26 

26.25 
40.77 

JOB NO. 2081-01 

SAMPLED 12-90 RZ 
DATE TESTED 12-28-90 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
Before Washing (9) 
Wt. Dry Soil & Pan 
Before Washing (9) 
Weight of P'an (9) 
Wt. of Dry Soil 
Before Washing 
Wt. Dry Soil & Pan 
After Washing (9) 
Wt. of Dry Soil 
After Washing (9) 
-#200 Wash. Out % 

Cum. 
46 

iietain. 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2 

24.3 
37.8 

% 
Finer 
By Wt. 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.8 
75.7 
62.2 

117.7 

116.8 
8.9 

108.0 

35.1 

26.3 
75.7 

ADVANCED TERRA TESTING, INC. 



U.S. STA. .: RD SIEVE SIZE 

US= 
GRAVEL SAND 

SILT OR CLAY COBBLES 
COARSE I FINE Z O A R S ~  MEDIUM I FINE 

WENTWoRTH 

WELLNAME:.. 54 89 (3 R - SAMPLE NO.: DATE: :/9!9, PROJECT NO.: 209 / - 0 I  
NEW BORING NO. 6217289 

COBBLES TO PEBBLE ORAVEL SAND 
BOULDERS COARSE IMEDIFINE IORAN COARSE ~ M E D  I FINE 

SILT CLAY 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. 

BORING NO. 5489BR 
DEPTH 165.4-165.5' 
SAMPLE NO. _- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) 
Wt. R i n g W  (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt. Wet Soil & Pan 
Wt. Dry Soil & Pan 
Wt. Lost Moisture 
Wt. of Pan Only 
Wt. of Dry Soil 
Moisture Content % e ' y  Density PCF 

S I  eve 
Number 
(Size) 

3 
1 1/2" 
3/4" 
3/8" 
#4 
#10 
#20 
#40 
#60 

#loo 
#200 
#230 

Pan Indiv. Indiv. 

(9) (9) Retain. 
Weight Wt. + Pan Wt. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.75 
3.72 
3.75 
3.72 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 ..oo 
0.00 
3.78 
4.01 
7.35 
8.33 

0.00 
o:.oo 
0 * 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.03 
0.29 
3.60 
4.61 

Cum. 
Wt . 

Retain. 

0.00 
0.00 
0.00 
0.00 
0 I O 0  
0.00 
0.00 
0.00 
0.03 
0.32 
3.92 
8.53 

JOB NO. 2081-01 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

WASH SIEVE ANALYSIS 

12-90 RZ 
12-26-90 TNU 
Yes 
No 

Wt. Wet Soil & Pan 
Before Washing (9) 
Wt. Dry Soil & Pan 
Before Washing (9) 
Weight of Pan (9) 
Wt. of Dry Soil 
Before Washing 
Wt. Dry Soil & Pan 
After Washing (9) 
Wt. of Dry Soil 
After Washing (9) 
-#ZOO Wash. Out % 

Cum. 
46 

Retain. 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.5 
6.3 
13.7 

% 
Finer 
By Wt. 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.5 
93.7 
86.3 

66.8 

66.1 
3.7 

62.4 

7.6 

3.9 
93.7 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL A N A L Y S I S  - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. 

BORING NO. 5489BR 
DEPTH 
SAMPLE NO. 
SOIL DESCR. Rotary Core 

I 

171-171.1' -- 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) 
Wt. R f n g W  (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt. Wet Soil & Pan 
Wt. Dry Soil & Pan 
Wt. Lost Moisture 
Wt. of Pan Only 
Wt. of Dry Soil 
Moisture Content % 
-y Density PCF 

JOB NO. 2081-01 

SAMPLED 12-90 RZ 
DATE TESTED 12-26-90 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

(9) Wt. Wet Soil & Pan 
Before Washing (9) 131.3 
Wt. Dry Soil & Pan 
Before Washing (9) 130.0 
Weight of Pan (9) 3.8 

(9) 131.3 Wt. of Dry Soil 
130.0 Before Washing 126.2 

(9) 1.3 Wt. Dry Soil & Pan 
(9) 3.8 After Washing (9) 50.5 
(9) 126.2 

1 eo 

(9) 

Wt. of Dry Soil 
After Washing (9) 46.7 
-#200 Wash. Out % 63.0 

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Wt. Wt . % Finer 
(Size) (9) (9) Retain. Retain. Retain. By Wt. 

3 It 
1 1/2" 
3/44'' 
3/8" 

# 4  
#lO 
#20 
#40 
#60 

#loo 
#200 
#230 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.62 
3.65 
3.76 
3.78 

.o, 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.72 
5.28 

48 ..77 
11.43 

0.00 
0 '..OO 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.10 
1.63 

45.01 
7.65 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.10 
1.73 

46.74 
54.39 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
1 . 4  

37.0 
43.1 

100.0 
100.. 0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.9 
98.6 
63.0 
56.9 

ADVANCED TERRA TESTING, INC, 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 5489 
DEPTH 1.72.3-172.4 I 
SAMPLE NO. Rocky Flats Phase I 
SOIL DESCR. Rotary Core 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

wt. Wet Soil & Pan (9) 34.85 
Wt. Dry Soil 61 Pan (9) 34.25 

Wt. of Pan Only ( 9 )  3.63 
Wt. o f  Dry Soil (9) ' 30.62 

2.0 

Wt, Lost Moisture ( 9 )  0 160 

qisture Content x c 
Wt. Hydrom. Sample Wet (9) 57.74 
Wt. Hydrom. Sample Dry.(g) 56.63 

Sieve Pan Indiv. Indiv. 
Number Weight Wt. + Pan Wt. 
(Size) (9) (9) Retain, 

1 1/2" 0.00 0.00 0.00 
3/4" 0.00 0.00 0.00 
3/8" 0.00 0.00 0.00 
#4 0.00 0.00 0.00 
#10 0.00 0.00 0 I O 0  

#20 0.00 0.00 0.00 
#40 1.32 1.47 0.15 
#60 1.29 3.45 2.16 

#loo 1.30 4.53 3.23 
1.31 3.58 2.27 
1.29 1.55 0.26 

SAMPLED -- 
DATE TESTED 1-7-91 GAW 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #lO 

Weight of + #10 

Weight o f  - #10 
Weight of - #10 
Wt. Total Sample 

Wet (9) 57.74 

Before Washing (9) 0.00 

After Washing (9) 0.00 

Wet (9) 57.74 

Dry (9) 56-63 

Dry (9) 56.63 

Calc. Wt. "W" (9) 56.63 
Calc. Mass + #10 0.00 

Cum. 4s 
% Finer 

Cum. 
Wt. 

Retain. Retain. By Wt. 

0.00 0.0 100 * 0 
0.00 0.0 100.0 
0.00 0.0 100.0 
0.00 0.0. 100.0 
0.00 0.0 100.0 

0.00 0.0 100.0 
0.15 0.3 99.7 
2.31 4.1 95.9 
5.54 9.8 90.2 
7.81 13.8 86.2 
8.07 14.3 85.7 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 5489 SAMPLED 
DEPTH 172.3-172.4' DATE TESTED 1-1-91 GAW 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR.  Rotary Core DRY SIEVE No 

Hydrometer # ASTM 152 H Temp., Deg. C 21.0 

Sodium Hexametaphosphate 4s of Total Sample 100.0 

Sp. Gr. of Soil 2.72 Temp. Coef. K 0.01320 
Value of "a" 0.99 Wt. Dry Sample "W" 56.630 
Deflocculant 
Defloc. Corr'n 5.5 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading 
Time Original Corrected 

0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

47.50 
46.50 
43.00 
40.00 
35.50 
33.00 
30.00 
27.50 
25.00 
19.00 

41 .OO 
40.00 
36.50 
33.50 
29.00 
26.50 
23 50 
21 .oo 
18.50 
12.50 

100Ra/W 

-- 
71.4 
69.6 
€3 6 
58.3 
50.5 
46.1 
40.9 
36.6 
32.2 
21.0 

% 
T o t a l  

Sample 

-- 
71.4 
69.6 
63.6 
58.3 
50.5 
46.1 
40.9 
36.6 
32.2 
21.8 

Effecitve Grain 
Depth Diameter 

L (mm) 
-- -- 

8.50 0.0544 
8.66 0,0389 
9.24 0.0284 
9.73 0,0184 
10.47 0.0110 
10.88 0.0079 
11.37 0.0057 
11.78 0.0041 
12.19 0.0029 
13.17 0,0013 

Grain Diameter = K*(SQRT(L/T)) 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

SAMPLED -- BORING NO. 5489 
DEPTH 174.2 - 174.3' DATE TESTED 01-07-91 TNU 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil 61 Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % a 
Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

18.34 
17.87 
0.47 
3.70 

14.17 
3.3 

55.58 
53.80 

Wt. Total Sample 
Wet (9) 55.58 

Weight of + #10 
Before Washing (9) 0.00 
Weight of f #10 
After Washing (9) 0.00 
Weight of - #lO 
Weight of - #10 
Wt. Total Sample 

Wet (9) 55.58 

Dry (9) 53.80 

Dry (9) 53.80 

Calc. Wt. "W" (9) 53.80 
0.00 Calc. Mass + #10 

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Wt. Wt . % Finer 
(Size) (9) (9) Retain. Retain. Retain. By Wt. 

1 1/2" 0.00 0.00 0 e 00 0,oo 0.0 100.0 
3 / 4 "  0.00 0.00 0.00 0.00 0.0 100 a 0 
3/8" 0.00 0.00 0.00 0.00 0.0 100.0 
#4 0.00 0.00 0.00 0.00 0.0 100.0 
# l o  0 * 00 0 . 0 0  0.00 0.00 0.0 100.0 

#20 0.00 0.00 0.00 . 0.00 0.0 100 * 0 
# 4 0  0.00 0.00 0.00 0.00 0.0 100.0 
#60 1.32 1 33 0.01 0.01 0.0 100.0 

#loo 1.31 1.33 0.02 0.03 0.1 99.9 
#200 1.31 1.35 0.04 0.07 0.1 99.9 

1.31 1.33 0.02 0.09 0.2 99.8 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

-- BORING NO. 5489 SAMPLED 
DEPTH 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

174.2 - 1'74.3' DATE TESTED 01-07-91 TNU 

Hydrometer # ASTM 152 H ' Temp., Deg. C 22.0 

Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 

Sp. Gr. of Soil 2.72 Temp. Coef. K 0.01308 
Value o f  "a" 0.99 Wt. Dry Sample I1Wl1 53.796 

Defloc. Corr'n 5.5 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading 
Time Original Corrected 

11 R 11 

% 
Total 

1 O O R a / W  Sample 

Effecitve Grain 
Depth Diameter 
L (mm) 

.- 
a. ._ 0.5 

1.0 
2.0 
5.0 

15.0 
30.0 
60.0 
120.0 
250.0 

1440.0 

-- 
57.50 
56 50 
55.00 
53.50 
48.00 
45.00 
41.00 
36.00 
32.50 
23.50 

-_ 
51.00 
50.00 
48.50 
47 ;oo 
41 S O  
38 50 

29.50 
26.00 
17.00 

34.50 

Grain Diameter = K*(SQRT(L/T)) 

-- 
93.5 
91.6 
88.9 
86.1 
76.1 
70.6 
63.2 
54.1 
47.7 
31.2 

_- 
93.5 
91.6 
88.9 
86.1 
76.1 
70.6 
63.. 2 
54.1 
47.7 
31.2 

-- -- 
6.86 0.0485 
7.02 0.0341 
7.27 0.0249 
7.52 0.0160 
8.42 0.0098 
8.91 0.00'71 
9.57 0.0052 
10.39 0.0038 
10.96 0.0021 
12.44 0.0012 

ADVANCED TERRA TESTING, INC. 



I 
i 
! 

! 
! 

I 

3 
i 
t 
3 
i 

I I I I I I I I 1 

- 
........ ---. .... 

- . . . . . . . . . .  

- - -  . .  --I - -- 0 

3NISSVd lN33d3d 

I 
El- - m 
OD 

&a: mnm 



100 

90 

P O  
(3 fi 70 
3 

ot 
w 5 0  z 
ic 
I- 40 z 5 30 
cf 
W 
[1 20 

10 

0 
500 100 50 10 5 1.0 0.5 0.1 0.05 .01 0.005 0.001 

GRAIN SIZE IN MILLIMETERS 

uses 

e. US. STAh ,RD SIEVE SIZE 

GRAVEL SAND 
w COBBLES SILT OR CIAY 

COARSE I FINE  OARS^ MEDIUM I FINE 

WENTWoRTH 
PEBBLE ORAVEL SAND 1 

SILT CLAY 
COBBLES TO 
BOULDERS COARSE ~ M E D ~  FINE ~GRAN COARSE I MED I FINE 

w 

AREA DEPTH CLASSIFICATION 

/ 

fk?X'f FLATS '3.0 dg. 2 A 



' MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

SAMPLED -- BORING NO. 5589BR 
DEPTH 28.0-28.2' DATE TESTED 12-26-90 TNU 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (91 - -  - 

Content % 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

32.15 
31.55 
0.60 
3.64 
27.91 

2.1 

61.70 
60.40 

Wt. Total Sample 

Weight of + #10 
Before Washing (9) 
Weight of +.#lo 
After Washing (9) 
Weight of - #10 
Weight of - #10 
Wt. Total Sample 

Wet (9) 

Wet (9) 

Dry (9) 

Dry ($3) 

Calc. Wt. "W" (9) 
Calc. Mass + #lO 

Si eve Pan Indiv. Indiv. Cum. Cum. 46 
Number Weight Wt. + Pan Wt,. Wt. Y Finer 
(Size) (9) (9) Retain. Retain. Retain. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 0.00 0.00 0.00 0.0 100.0 
3/8" 0.00 0.00 0.00 0.00 0.0 100.0 

# 4  0 IO0 0.00 0.00 '0.00 0.0 100.0 
#10 0.00 0.00 0.00 0.00 0.0 100.0 

#20 0.00 0.00 0.00 0.00 0.0 100.0 
#40 1.30 1.47 0.17 0.17 0.3 99.7 
#60 1.28 1.63 0.35 0.52 0.9 99.1 

# l o o  1.32 3.80 2.48 3.00 5.0 95.0 
#200 1.29 11.13 9.84 12.84 21.3 78.7 

1.30 3.67 2.37 15.21 25.2 74.8 

6.1 70 

0.00 

0.00 

61-70 

60.40 

60.40 

60.40 
0.00 

ADVANCED TERRA TESTING, INC. 



CLIENT Advanced 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

Hydrometer X 
Sp. Gr. of Soil 
Value of Ira'' 
Deflocculant 
Defloc. Corr'n 
Meniscus Corr'n 

T 
Elapsed 
Time 
(min) 

@ 0.0 
0.5 
1.0 
2.0 
5.0 
15.0 
30.0 
6 0 . 0  
120.0 
250.0 
1440.0 

HYDROMETER ANALYSIS - SEDIMENTATION DATA 

Sciences, Inc. 

5589BR 
28.0-28.2' 
Rocky Flats Phase I 
Rotary Core 

ASTM 152 H 
2.69 
0.99 

5 , 5  
-1.0 

Sodium Hexametaphosphate 

Hydrometer Reading 
Original Corrected 

I1  R II 

49.00 
44.50 
40.50 
37.50 
33.00 
32.00 
30.50 
29.00 
27.00 
24.00 

42.50 
38.00 
34.00 
31 -00 
26.50 
25.50 
24.00 
22.50 
20.50 
17.50 

lOORaiW 

-- 
69.8 
62.4 
55.8 
50.9 
43.5 
41.9 
39.4 
3T. 0 
33.7 
28.7 

, 
Grain Diameter = K*(SQRT(L/T)) 

k 
Total 

Sample 

-- 
69.8 
6 2 . 4  
55.8 
50.9 
43.5 
41.9 
39.4 
37.0 
33.7 
28.7 

JOB NO. 2081-01 

-- SAMPLED 
DATE TESTED 12-26-90 TNU 
WASH SIEVE 
DRY SIEVE No 

Yes 

Temp., Deg. C 22.0 

% of Total Sample 100.0 

Temp. Coef. K 0.01316 
Wt. Dry Sample "W" 6 0 . 4 0 2  

Effecitve Grain 
Depth Diameter 

L (mm) 
-- -- 

8.25 0.0535 
8.99 0.0395 
9.65 0.0269 
10.14 0,0187 
10.88 0.0112 
11.04 0.0080 
11.29 0.0057 
11.53 0.0041 
11.86 0,0029 
12.35 0.0012 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE,TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

SAMPLED -- BORING NO. 5589BR 
DEPTH 

SOIL DESCR. Rotary Core DRY SIEVE No 

32.9-33.0' DATE TESTED 12-26-90 TNU 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
oisture Content % a 

Wt. Total Sample 

Weight of + #10 
Before Washing (9) 0.00 
Weight of +*#lo 

40.60 After Washing (9) 0.00 
39.85 Weight of - #10 
0.75 Wet (9) 59.88 
3.77 Weight of - %10 

36.08 Dry (9) 58.66 

Dry (9) 58.66 

Wet (9) 59.88 

2.1 Wt. Total Sample 

Wt. Hydrom. Sample Wet (9) 59-88 Calc. Wt. "W" (9) 58.66 
Wt. Hydrom. Sample Dry (9) 58.66 Calc. Mass + #lO 0.00 

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Wt. Wt. % Finer 
(Size) (9) (9) Retain. Retain. Retain. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 0.00 0.00 0.00 0.0 100.0 
3/8" 0.00 0.00 0.00 0.00 0.0 100.0 

# 4  0.00 0.00 0.00 0.00 0.0 100.0 
#10 0.00 0.00 0.00 0.00 0.0 100.0 

#20 0.00 0.00 0.00 0.00 0.0 100.0 
#40 0.00 0.00 0.00 0.00 0.0 100.0 
# 6 0  1.31 1.34 0.03 0.03 0.1 99.9 

#loo  1.30 3.42 2.12 2.15 3.7 96.3 
#200 1.29 10.24 8.95 11.10 18.9 81.1 

1.30 3.67 2.37 13.47 23.0 77.0 

ADVANCED TERRA TESTING, I N C .  



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc. 

BORING NO, 5589BR 
DEPTH 32.9-33.0' 
SAMPLE NO. Rocky Flats Phase I 
SOIL DESCR. Rotary Core 

Hydrometer # ASTM 152 H 
Sp. Gr. of Soil 2.69 
Value of ''a" 0.99 
Deflocculant Sodium Hexametaphosphate 
Defloc. Corr'n 5.5 
Meniscus Corr'n -1.0 

JOB N O .  2081-01 

SAMPLED -- 
DATE TESTER 12-26-90 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

Temp., Deg. C 22.0 

% of Total Sample 100.0 

Temp. Coef. K 0.01316 
Wt. Dry Sample ''W" 58.661 

T 
Elapsed 
Time 

Hydrometer Reading 
Original Corrected 

I1 R I t  100Ra/W 

k Effecitve Grain 
Total Depth Diameter 

Sample L ( m m )  

0.5 
1.0 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

-- 
48.00 
44.50 
40.50 
38.00 
34.00 
32.00 
30.00 
28.00 
26.50 
22.50 

-- 
41.50 
38.00 
34.00 
31.50 
27.50 
25.50 
23.50 
21.50 
20.00 
16.00 

Grain Diameter = K*(SQRT(L/T)) 

-- 
70.2 
64.3 
57.5 
53 3 
46.5 
43.1 
39.7 

3 3  8 
2 7 . 1  

36:4 

-- 
70.2 
64.3 
57.5 
53 * 3  
46.5 
43.1 
39.7 
36.4 
33.8 
27.1 

-- -- 
8.42 0.0540 
8.99 0.0395 
9.65 0,0289 
10.06 0.0187 
10.71 0.0111 
11.04 0.0080 
11.37 0.0057 
11.70 0.0041 
11.94 0.0029 
12.60 0,0012 

ADVANCED TERRA TESTING, INC. 
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I MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

SAMPLED -- BORING NO. 5589BR 
DEPTH 38.9-39 DATE TESTED 12-26-90 TNU 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (91 32.91 
Wt. Dry Soil 61 Pan (9) 32.55 
Wt. Lost Moisture (9) 0.36 
Wt. of Pan Only (9) 3.58 
Wt. of Dry Soil (9) 28 * 97 

1.2 Moisture Content % e 
l Wt. Hydrom. Sample Wet (9) 60.08 

Wt. Hydrom. Sample Dry (9)' 59.34 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #10 
Before Washing (9) 
Weight of +.#lo 
After Washing (9) 0.00 
Weight of - #10 
Weight of - #lO 
Wt. Total Sample 

Wet (9) 60.08 

0.00 

Wet (9) 60.08 

Dry (9) 59 * 34 

Dry (9) 59.34 

Calc. Wt. "W" (9) 59.34 
Calc. Mass + #10 0.00 

Indiv. Indiv. Cum, Cum. x 
% Finer 

Sieve Pan 
Number Weight Wt. + Pan Wt.' Wt . 
( S i z e )  ( 9 )  ( 9 )  Retain. Retain. Retain. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 0.00 0.00 0.00 0.0 100.0 
3/8" 0.00 0.00 0.00 0.00 0.0 100.0 

At4 0 * 00 0.00 0.00 0.00 0.0 100.0 
#10 0.00 0.00 0.00 0.00 0.0 100.0 

#20 0.00 0.00 0.00 0.00 0.0 100.0 
# 4 0  0.00 0.00 0.00 0.00 0.0 100.0 
#60 1 . 0 4  3.19 2.15 2.15 3.6 96.4 

tlOO 1 . 0 4  10.43 9.39 11.54 19.4 80.6 
# 2 0 0  1.03 16.22 15.19 26.73 45.0 55.0 

1.06 3.79 2.73 29.46 49.6 50.4 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

SAMPLED -0 BORING NO. 5589BR 
DEPTH 38.9-39 ' DATE TESTED 12-26-90 TNU 
SAMPLE NO. ' Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

Hydrometer # ASTM 152 H 
Sp. Gr. of Soil 2.69, 
Value of ''all 0.99 
Deflocculant Sodium Hexametaphosphate 
Defloc. Corr'n 5.5 
Meniscus Corr'n -1.0 

Temp., Deg. C 22.0 

Wt. Dry Sample "W" 59.343 
% of Total Sample 100.0 

Temp. Coef. K 0.01316 

T 
Elapsed 
Time 
(min) 

@. 0.0 
0.5 
1.0 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

Hydrometer Reading 
Original Corrected 

11 R I1 

-- 
35.50 
30.50 
27.00 
25.00 
23.00 
22.00 
21.00 
20.00 
18.50 
16.00 

-- 
29.00 
24.00 
20.50 
18.50 
16.50 
15.50 
14.50 
13.50 
12.00 
9.50 

100Ra/W 

Grain Dfameter = K*(SQRT(L/T)) 

I' 

-- 
48.5 
40.1 
34.3 
30.9 
27.6 
25.9 

22;6 
20.1 
15.9 

24.2 

% 
Total 

Sample 

-- 
48.5 
40.1 
34.3 
30.9 
27.6 
25.9 
24.2 
22.6 
20.1 
15.9 

Effecitve Grain 
Depth Diameter 

L (mm) 

10.47 0.0602 
11.29 0.0442 
11.86 0.0321 
12.19 0,0205 
12.52 0.0120 
12.68 0.0086 
12.85 0.0061 
13.01 0,0043 
13.26 0.0030 
13.67 0,0013 

ADVANCED TERRA TESTING, INC. 
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MECHANIC.AL ANALYSIS - SIEVE TEST DATA 

- 
CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 5589BR SAMPLED -- 
DEPTH 44.0-44.1' DATE TESTED 12-26-90 TNU 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

, . .. 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 

Moisture Content % 

Wt. of Pan Only (9) 
Wt. of Dry Soil ( 9 )  

0.t. Hydrom. Sample Wet (9) 60.73 

Wt. Total Sample 

Weight of + #10 

Weight of +.#lo 

49.36 Weight of - #lO 
0 . 8 2  Wet (9) 60.73 
3.55 Weight o f  - #10 
45.81 Dr.Y (9) 59.66 

Dry (9) 59.66 

Wet (9) 60.73 

Before Washing (9) 0.00 

50.18 After Washing (9) 0.00 

1.8 Wt. Total Sample 

Wt. Hydrom. Sample Dry (9) 59.66 

Si eve 
Number 
(Size) 

Calc, Wt. "W" (9) 59.66 
Calc. Mass + #10 0.00 

Pan Indiv.  Indiv . Cum. Cum. % 
Weight Wt. + Pan Wt;. Wt. 45 Finer 
(9) (9) Retain. Retain. Retain. By Wt. 

0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 

0.00 0.00 0.00 0.0 100.0 0.00 
0.00 0.. 00 0.0 100.0 0.00 0.00 

0.00 0.0 100.0 0.00 0.00 0.00 

At20 0.00 0.00 0 9 00 
X40 0.00 0.00 0.00 
#60 1.04 1 - 1 8  0.14 

1.05 3 . 0 5  2 . 0 0  #loo 
t 2 0 0  1.04 10.73 9.69 
t 2 3 0  1.04 3.15 2 . 1 1  

0.00 0.0 100.0 
0.00 0.0 100.0 
0.14 0.2 99.8 
' 2 , 1 4  3.6 96.4 
11.83 19.8 8 0 . 2  
13 .'94 23.4 76.6 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

SAMPLED -- BORING NO. 5589BR 
DEPTH 52.0-53.0' DATE TESTED 12-26-90 TNU 
SAMPLE NO, Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

MOISTURE DATA 

HYGROSCOPIC Yes 

r. NATURAL No 

Wt. Wet Soil 61 Pan (9) 
Wt. Dry Soil 61 Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

16.75 
18.58 
0.17 
3.71 

1.1 
14.07 . 

54.76 
54.14 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #10 
Before Washing (9) 0.00 
Weight of +. #lO 
After Washing (9) 0.00 
Weight of - #10 
Weight of - #lO 
Wt. Total Sample 

Wet (9) 54.76 

Wet (9) 54.76 

Dry (9) 54.14 

Dry (9) 5 4 . 1 4  

Calc, Wt. "W" (9) 54.14 
Calc. Mass + #10 0.00 

Sieve Pan Indiv. Indiv. Cum. Cum. Y 
Number Weight Wt. + Pan W t .  Wt. k Finer 
(Size) (9) (9) Retain. Retain. Retain. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 0.00 0.00 0.00 0.0 100.0 
3/8" 0.00 0.00 0.00 0.00 0.0 100.0 

# 4  0.00 0.00 0 . 0 0  -0.00 0.0 100 * 0 
#lO 0.00 0.00 0.00 0.00 0.0 100.0 

#20 0.00 0.00 0.00 0.00 0.0 100.0 
#40 1.31 1.32 0.01 0.01 0.0 100.0 
#60 1.29 2.17 0 . 6 8  0.89 1.6 98.4 

# l o o  1.37 7.58 6.21 7.10 13.1 86.9 
#200 1.32 14.32 13.00 20.10 37.1 62.9 
#230 1.29 3.92 2.63 22.73 42.0 58.0 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

-- BORING NO. 5589BR SAMPLED 
DEPTH 52.0-53.0' DATE TESTED 12-26-90 TNU 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

Temp., Deg. C 22.0 Hydrometer # ASTM 152 H 
Sp. Gr. of Soil 2.72 Temp. Coef. K 0.01308 
Value of lralr 0.99 Wt. Dry Sample "W" 54,141 

100 * 0 Deflocculant Sodium Hexametaphosphate % of Total Sample 
Defloc. Corr'n 5.5 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading % Effecitve Grain 
Time Original Corrected Total Depth Diameter 
(min) 10 ORa/ W Samp 1 e L (.mm) 11 R I1 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

_- 
35.50 
29.50 
27.00 
24.50 
22.50 
20.00 
19.00 
18.00 
17.50 
15.00 

-- 
29.00 
23.00 
20.50 
18.00 
16.00 
13.50 
12.50 
11.50 
11.00 
8.50 

Grain Diameter = K*(SQRT(L/T)) 

-- 
52.8 
41.9 
37.3 
32.8 
29.1 
24.6 
22.8 
20.9 
20.0 
15.5 

-_ 
52.8 
41.9 
37.3 
32.8 
29 .'l 
24.6 
22.8 
20.9 
20.0 
15.5 

-- -- 
10.47 0.0599 
11.45 0.0443 
11.86 0.0319 
12.27 0.0205 
12.60 0.0120 
13.01 0,0086 
13.17 0.0061 
13.34 0.0044 
13.42 0.0030 
13.83 0.0013 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 59-89BR 
DEPTH 33.5 - 34' 
SAMPLE NO. -_ 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) 

Wet Density PCF 

Wt. Ring(s) (9) 
Wt. Soil (9) 

Wt. Wet Soil 61 Pan 
Wt. Dry Soil & Pan 
Wt. Lost Moisture 
Wt. of Pan Only 

.Wt. of Dry Soil 
Yoisture Content 96 
ry Density PCF 

128.8 
126.4 

2.4 
9.0 

117.3 
2.0 

SAMPLED 12-90 RZ 
DATE TESTED 1-14-91 GAW 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
Before Washing (9) 128.8 
Wt. Dry Soil & Pan 
Before Washing (9) 126.4 

Wt. of Dry Soil 
Before Washing 117.3 
Wt. Dry Soil & Pan 
After Washing (9) 55.1 
Wt. of Dry 'Soil 
After Washing (9) 46.0 
-#200 Wash. Out % 60.8 

Weight of Pan (9) 9.0 

Sieve Pan Indiv. Indiv. Cum. Cum. k 
Number Weight Wt. + Pan Wt. Wt Y Finer 
(Size) (9) (9) Retain. Retain. Retain. By Wt. 

3 I) 
1 1/2" 
3/4" 
3/8" 
#4 
# l o  
#20 
840 
#60 

# l o o  
#200 
#230 
#270 

0 . 0 0  0.00 0 . 0 0  0 * 00 
0 . 0 0  0.00 0 . 0 0  0.00 
0 . 0 0  0 . 0 0  0.00 0.00 
0.00 0 . 0 0  0.00 0.00 
0 100 0 * 00 0 . 0 0  0.00 
0 . 0 0  0.00 0.00 0.00 
0 . 0 0  0 . 0 0  0 . 0 0  0.00 
0 * 00 0.00 0.00 0.00 
1.31 2.36 1.07 1.07 

13.89 10.18 11.25 3.71 
3.70 38.47 34 I 7 7  46.02 
1.33 7.42 6.09 52.11 
1.29 3.42 2.13 54.24 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  
0.9 
9.6 

39.2 
44.4 
46.2 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.1 
90.4 
60.8 
55.6 
53.8 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 59-89BR 
DEPTH 37.3 - 37.4' 
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil 6: Ring(s) (9) 
Wt, Rinds) (9) 
Wt. Soil (9) ' 

Wet Density PCF 

Wt. Wet Soil & Pan (9) 123.3 
Wt. Dry Soil & Pan (9) 121.2 
Wt. Lost Moisture (9) 2.0 
Wt. of Pan Only (9) 8.6 
Wt. of Dry Soil (9) 112.6 

1.8 Voisture Content % 
ry Density PCF 

SAMPLED 12-90 RZ 
DATE TESTED 1-14-91 GAW 
WASH SIEVE Yes 
DRY SIEVE No 

! \  

WASH SIEVE ANALYSIS 

Wt. Wet Soil 61 Pan 
Before Washing (9) 123.3 
Wt. Dry Soil & Pan 
Before Washing (9) 121.2 
Weight of Pan (9) 8.6 
Wt. of Dry Soil 
Before Washing 112.6 
Wt. Dry Soil & Pan 

Wt. of Dry Soil 
After Washing (9) 46.5 
-#200 Wash. Out 46 58.7 

After WashiPg (9) 55.1 

Sieve Pan Indiv. Inaiv. Cum. Cum. % 
Number Weight Wt. + Pan Wt. Wt. k Finer 
(Size) (9) (9) Retain. Retain. Retain. By Wt. 

3 'I 
1 1/2" 
3/4" 
3/8" 
#4 
#lo 
#20 
#40 
#60 

# l o o  
#a00 
#230 
#270 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.30 
1.29 
1.31 
1.29 
1.31 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.99 

10.40 
35.99 
7.74 
3.97 

Q.00 
0.00 
0 * 00 
0.00 
0.00 
3.00 
0.00 
0.00 
2.69 
9.11 

34.68 
6.45 
2.66 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.69 

11.80 
46.48 
52.93 
55 I59 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.6 

10.5 
41.3 
47.0 
49.4 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
97.6 
89.5 
58.7 
53.0 
50.6 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. 

BORING NO. 59-89BR 
DEPTH 39.5 - 39.8' 
SAMPLE NO. -_ 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) ( 9 )  
Wt* Ring(s) (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt. Wet Soil & Pan ( 9 )  
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only ( 9 )  

.Wt. of Dry Soil (9) 
Yoisture Content % 
ry Density PCF 

Sieve 
Number 
(Size) 

3 
1 1/2" 
3/4" 
3/8" 
#4 
# l o  
#20 
#40 
#60 

# l o o  
#200 
#230 
#270 

178.8 
176.2 

2.5 
8.7 

167.5 
1.5 

Pan Indiv.. Indiv. 

(9) (9) Retain. 
Weight Wt. + Pan Wt. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.30 
1.29 
3.69 
3.76 
1.31 
1.31 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
10.38 
54.87 
24.56 
19.42 
4.56 
3.54 

Q.00 
0.00 
0 I O 0  
0.00 
0.00 
0.00 
0.00 
9.08 
53.58 
20.87 
15.66 
3.25 
2.23 

Cum. 
Wt. 

Retain. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
9.08 

62.66 
83.53 
99.19 

102 44 
104.67 

JOB NO. 2081-01 

12-90 RZ SAMPLED 
DATE TESTED 1-14-91 GAW 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil 6: Pan 
Before Washing (9) 178.8 
Wt. Dry Soil & Pan 
Before Washing (9) 176.2 
Weight of Pan (9) 8.7 
Wt. of Dry Soil 
Before Washing 167.5 
Wt, Dry Soil & Pan 
After Washing (9) 107.9 
Wt. of Dry Soil 
After Washing (9) 99.2 
-#200 Wash. Out % 40,8 

Cum. 
% 

Retain. 

0 . 0  
0.0 
0.0, 
0.0 
0.0 
0.0 
0.0 
5.4 

37.4 
49.9 
59.2 
61.1 
62.5 

46 
Finer 
By Wt. 

100.0 
100.0 
100 I O  
100.0 
100.0 
100.0 
100.0 
94.6 
62.6 
50.1 

38.9 
37.5 

40.8 

ADVANCED TERRA TESTING, INC. 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 59-898R. 
61.7 - 62' -- DEPTH 

SAMPLE NO. 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) 
Wt. Ring(s) (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt. Wet Soil &:.Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
W t .  of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 
ry Density PCF 

SAMPLED 
DATE TESTED 
WASH SIEVE , 

DRY SIEVE 

WASH SIEVE ANALYSIS 

12-90 RZ 
1-14-91 GAW 
Yes 
No 

Wt. Wet Soil 61 Pan 
Before Washing (9) 173.0 
Wt. Dry Soil & Pan 
Before Washing (9) 172.5 
Weight of Pan (9) 10.5 

173.0 Wt. of Dry Soil 
172.5 Before Washing 162.0 
0.5 Wt. Dry Soil & Pan 
10.5 After Washing (9) 156.3 

0.3 After Washing (9) 145.8 
-#200 Wash. Out % 10.0 

162.0 Wt. of Dry 'Soil 

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Wt .' % Finer Number Weight Wt. + Pan Wt. 

(Size) ($7) (9) Retain. Retain. Retain. By Wt. 

3 
1 1/2" 
3/4" 
3/8" 
#4 
#10 
#20 
#40 
#60 

# l o o  
#200 
#230 
#270 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.29 
3.65 
3.79 
3.70 
1.29 
1.31 

0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
2.64 

35.93 
76.19 
43 * 45 
3.41 
2.51 

0.00 0.00 
0.00 0.00 
0 . 0 0  0 ..oo 
0 * 00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
1.35 1.35 

32.28 33.63 
72.40 106.03 
39.75 145.78 
2.12 147.90 
1.20 149.10 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.8 
20,8 
65.4 
90.0 
91.3 
92.0 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.2 
79.2 
34.6 
10.0 
8.7 
8.0 

ADVANCED TERRA TESTING, INC. / 
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I 
MECHANICAL ANALYSIS - SIEVE TEST DATA 

- -  

CLIENT Advanced Sciences, Inc. JOB N O ,  2081-01 

BORING NO. 59-898R 
DEPTH 62.6 - 62.9' 
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

SAMPLED 12-90 RZ 
DATE TESTED 1-14-91 GAW 
WASH SIEVE Yes 
DRY SIEVE No 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) 
Wt. Ring(s) (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt, Wet Soil & Pan (9) 144.9 
Wt. Dry Soil & Pan ( 9 )  143.9 
Wt. Lost Moisture (9) 0.9 
Wt. of Pan Only (9) 7.7 
Wt. of Dry Soil (9) 136.3 
yoisture content % - 
ry Density PCF 

0.7 

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
Before Washing (9) 144.9 
Wt. Dry Soil & Pan 
Before Washing (9) 143.9 

Wt. of Dry Soil 
Before Washing 136.3 
Wt. Dry Soil & Pan 
After Washing (9) 116.1 
Wt. of Dry 'Soil 
After Washing (9) 108.4 
4 2 0 0  Wash. O u t  % 20.5 

Weight of Pan (9) 7.7 

S i eve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Wt. Wt. % Finer 
(Size) (9) (9) Retain. Retain. Retain. By Wt. 

3 
1 1/2" 

3 / 4 "  
3 / 8 "  
#4 
#lo 
#20 
2140 
#60 

#loo 
#200 
#230 
#270 

0 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 I O 0  
1.31 
1.31 
3.65 
3.74 
1.29 
1.30 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.41 

16.13 
57.12 
42.75 
3.89 
2,76 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0 * 00 0.00 
0.00 0.00 
0.00 0.00 
1.10 1.10 

1 4 - 6 2  15'. 92 
53.47 69.39 
39.01 108.40 
2.CO 111.00 
1.46 112.46 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.8 
11.7 
50.9 
79.5 
81.5 
82.5 

100.0 
100.0 
100,o 
100.0 
100.0 
100.0 
100.0 
99.2 
88.3 
49.1 
20.5 
18.5 
17.5 

ADVANCED TERRA TESTING, I N C .  
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MECHANICAL ANALYSiS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

.BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE/DENSITY 
DATA 

59-89BR 
64.6 - 64.7' -- 
Rotary Core 

Wt. Soil & Ring(s) (9) 
Wt. Ring(s) (9) 

Wet Density PCF 
Wt. Soil (9) 

Wt. Wet Soil & Pan ( g )  177.6 
Wt. Dry Soil & Pan (g). 176.8 

Wt. of Pan Only (9) . 8.8 
Wt. of Dry Soil (9) 168.1 

0.6 

Wt. Los t  Moisture .(g) 1.0 

Moisture Content % @ ry Density PCF 
._... 

Sieve Pan Indiv. Indiv. 
Number Weight Wt. + Pan Wt. 
(Size) (9) (9) Retain. 

3 'I 
1 1/2" 
3/4" 
3/8" 

114 
#10 
#20 
#40 
#60 

#loo 
#200 
#230 
#27O 

0.00 
0.00 
0.00 
0 a 00 
0.00 
0.00 
1.27 
1.30 
3.66 
3.71 
3.75 
1.31 
1.31 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.46 
8.21 

57.67 
50.61 
33.99 
3.80 
2.52 

0.00 
0.00 
0.00 
0.00 
0 , o o  
0.00 
0.19 
6.91 

54.01 
46.90 
30.24 
2.49 
1.21 

SAMPLED 12-90 RZ 
DATE TESTED 1-14-91 GAW 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
Before Washing (9) 
Wt. Dry Soil & Pan 
Before Washing (9) 
Weight of Pan (9) 
Wt. of Dry Soil 
Before Washing 
Wt. Dry Soil & ?an 
After Washing (9) 
Wt. of Dry 'Soil 
After Washing (9) 
-#ZOO Wash. Out % 

Cum. Cum. % 
Wt a % Finer 

Retain. Retain. By. Wt. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.19 
7.10 

61.11 
108.01 
138 .,25 
140.74 
141.95 

0.0 
0.0 
0.0 
0.0 
0 , o  
0.0 
0.1 
4.2 

36.4 
64.3 
82.3 
83.7 
84.5 

100.0 
100.0 
100 0 
100.0 
100 I O  
100.0 
99.9 
95.8 
63.6 
35.7 
17.7 
16.3 
15.5 

177.8 

176.8 
8.8 

168.1 

147.0 

138.3 
17.7 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

a dLIENT Advanced Sciences, Inc 

BORING NO. 58-89BR 
DEPTH 02.9 - 03' 
SAMPLE NO. 0-  

SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil 61 Ring(s) (9) 
Wt. Ring(s) (9) 
Wt. Soil (9) 
Wet Density PCF 

W t .  Wet Soil & Pan (9) 6 1 . 4  

Wt. Lost Moisture (9) 0.6 
Wt. of Pan Only (9) 3 . 7  

Wt. Dry Soil & Pan (9) 80.8 

Wt. of Dry Soil (9) 72.1 
Moisture Content % 0.8 

.Dry Density PCF 

Sieve Pan Indiv. Indiv. 
Number Weight Wt. + Pan Wt. 
(Size) (9) (9) Retain. 

3 I' 
1 1/2" 

3 / 4 "  
3 / 8 "  

# 4  
#10 
#20 
640 
#60 

# l o o  
9200 
#230 

0.00 
0 * 00 
0 * 00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.30 
3.62 
3.71 
3.72 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.39 

16.28 
24.21 
6.96 

0 * 00 
0.00 
0 . 0 0  
0.00 
0.00 
0 9 00 
0.00 
0.00 
0.09 
12.66 
20.50 
3.24 

JOB NO. 2081-01 

SAMPLED 12-90 RZ 
DATE TESTED 1-11-91 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
81.4 Before Washing (9) 

Wt. Dry Soil & Pan 
80.8 Before Washing (9) 

Weight of Pan (9) 8 . 7  
Wt. of Dry.Soil 

72.1 Before Washing 
Wt. Dry Soil & Pan 
After Washing (9) 42.0 
Wt. of Dry Soil 

33.3 After Washing (9) 
53.9 -#200 Wash. Out 116 

Cum. Cum. % 
Wt. % Finer 

Retain. Retain. By Wt. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.09 
12.75 
33.25 
36.49 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
17.7 
46.1 
50.6 

100.0 
100.0 
100 * 0 
100.0 
100 0 
100.0 
100.0 
100.0 
99.9 
82.3 
53.9 
49.4 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 58-89BR SAMPLED -- 
DEPTH 87.15 - 87.25' DATE TESTED 01-10-91 TNU 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

MOISTURE DATA WASH SIEVE ANALYSIS 

' HYGROSCOPIC Yes 

NATURAL No 

Wt, Wet Soil & Pan ( 9 )  
Wt. Dry Soil 6r Pan (9) 
Wt. Lost Moisture ( 9 )  
Wt. o f  Pan Only ( 9 )  
Wt. of Dry Soil ( 9 )  
Moisture Content % a 
Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

11.50 
11.25 
0.25 
3.70 
7.55 
3.3 

59.16 
57.26 

Wt. Total Sample 

Weight of + #lO 
Before Washing (9) 
Weight of + #lO 
After Washing ( 9 )  0.00 
Weight o f  - #lo 
Weight of - #lo 
Wt. Total Sample 

Wet (9) 59.16 

0.00 

Wet (9) 59.16 

Dry (9) 5 1 - 2 6  

.Dry (9) 57.26 

Calc. Wt. "W" ( 9 )  57.26 
Calc. Mass + #10 0.00 

Sieve Pan Indiv. Indiv. Cum. Cum. 45 
Number Weight Wt. + Pan Wf.. Wt. 96 Finer 
(Size) (91 ( 9 )  Retain. Retain. Retain. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100 0 
3/4" 0.00 0.00 0.00 0.00 0.0 100.0 

0.00 0.0 100.0 3 / 8 "  0.00 0.00 0 . 0 0  
# 4  0.00 0 . 0 0  0.00 0.00 0 . 0  100.0 
# l o  0 . 0 0  0.00 0 . 0 0  0.00 0.0 100.0 

#20 0.00 0.00 0.00 0.00 0.0 100.0 
#40 1.29 1. 3'1 0.02 0.02 0.0 100.0 
8 6 0  1.29 1.30 0.01 0.03 0.1 99.9 

# l o o  1.29 1.33 0.04 0.07 0.1 99.9 
#ZOO 1.31 1.67 0.36 0.43 0.6 99.2 

1.29 1.89 0.60 1.03 1.8 98.2 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Znc. JOB NO. 2081-01 

-- BORING NO. 5 8 -8 9BR SAMPLED 
DEPTH 87.15 - 87.25' DATE TESTED 01-10-91 TNU 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

Hydrometer # ASTM 152 H Temp. , Deg. C 21.0 

Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 

2.72 Temp. Coef. K 0.01320 Sp. Gr. of Soil 
Value of "a" 0.99 Wt. Dry Sample "W" 57.264 

Defloc. Corr'n 5.0 
Meniscus Corr'n -1 . o  

T 
Elapsed Hydrometer Reading 
Time Original Corrected 
(min) ' I  R I' 

-- -- 0.0 @ .. I 0.5 57.00 51.00 
1.0 55.00 49.00 
2.0 52.00 46.00 
5.0 47.50 41.50 

15.0 43.00 37.00 
30.0 39.00 33.00 
60.0 34.50 28.50 
120.0 32.00 26.00 
250.0 29.00 23.00 
1440.0 22.00 16.00 

100Ra/W 

-- 
8 1 . 8  
84.4 
79.2 
71.5 
63.7 
56.6 
49.1 
4'4.8 
39.6 
27.5 

% Effecitve Grain 
Total Depth Diameter 
Sample L 4 mm 1 

-- 
87.8 
84.4 
79.2 
71.5 
63.7 
56.8 
49 * 1 

39.6 
27.5 

44.8 

6.94 0.0492 
7.27 0.0356 
7.76 0.0260 
8.50 0.0112 
9.24 0.0104 
9.89 0.0016 
10.63 0.0056 
11.04 0.0040 
11.53 0.0028 
12.68 0.0012 

Grain Diameter = K*(SQRT(L/T)) 

ADVANCED TERRA TESTING, INC. 
r 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, I n c .  JOB NO. 2081-01 

BORING NO. 58-89BR SAMPLED 
DEPTH 96 - 96.1' DATE TESTED 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE 
SOIL DESCR. Rotary Core DRY SIEVE 

MOISTURE DATA WASH SIEVE ANALYSIS 

-- 
01-10-91 TNU 
Yes 
No 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture ig) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 

Wt. Total Sample 
Wet (9) 

Weight of + #10 
Before Washing (9) 0.00 
Weight of + #10 

13.16 After Washing (9) 0.00 
i2.77 Weight of - #10 
0.41 Wet (9) 65.71 
3.63 Weight of - #10 
9.14 D.ry (9) 62.89 

Dry (9) 62.89 

65.71 

4 . 5  Wt. Total Sample 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

65.71 Calc. Wt. " W t t  (9) 62.89 
0.00 62.89 Calc. Mass + # l o  

Sieve Pan Indiv. Indiv. Cum. Cum. 41 
Number Weight Wt. + Pan Wt. Wt * 96 Finer 
(Size) (9) (9) Retain. Retain. Retain. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 0 , O O  0.00 0.. 00 0.0 100.0 

0.00 0.0 100 0 3/8" 0.00 0.00 0.00 
#4 * 0.00 0.00 0.00 0.00 0.0 100.0 
%10 0.00 0.. 00 0 . 0 0  0.00 0.0 100 :o 

t20 0 * 00 0 * 00 0.00 0.00 0.0 100.0 
0 . 0 0  0.00 0.00 0.0 100.0 #40 0.00 

t60 1.04 1.06 0.02 0.02 0.0 100.0 
# l o o  1.30 1.53 0 . 2 3  0.25 0.4 99.6 
t 2 0 0  1.04 2 I57 1 * 53 1.78 2.6 97.2 

a #230 1.04 1.47 0.43 2.21 3.5 96.5 

ADVANCED TERRA TESTING, INC. 



HYDROMETER AlVkLYSIS - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

58-a9BR SAMPLED 
96 - 96.1' DATE TESTED 
Rocky Flats Phase I WASH SIEVE 
Rotary Core DRY SIEVP 

-- 
01-10-91 TNU 
Yes 
No 

Hydrometer # ASTM 152 H Temp., Deg. C 21.0 

Deflocculant Sodium Hexametaphosphate X of Total Sample 100.0 

Sp. Gr. of Soil 2.72 Temp. Coef. K 0.01320 
Value of ''a'' 0.99 Wt. Dry Sample "W" 62.889 

Defloc. Corr'n 5.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading 4s Effecitve Grain 
Time Original Corrected Total Depth Diameter 
(min) 100Ra/W Sample L .( 1 I1  R 11 

-- 
63.00 

1.0 61.00 
2.0 59.00 
5.0 58.00 

15.0 55.50 
30.0 53.50 
60.0 50.50 
120.0 46.00 
2 5 0 . 0  42.00 
1440.0 30.00 

-- 
57.00 
55 00 
53.00 
52 .OO 
49.50 
47.50 
44.50 
40.00 
36.00 
24.00 

Grain Diameter = K*(SQRT(L/T)) 

-- 
as. 4 
86.2 
83.1 
81.5 
77.6 
74 * 5 
69.8 
62.7 
56.4 
37.6 

89.4 
86.2 
83.1 
81.5 
77 .'6 
74.5 
69.8 
62.7 
56.4 
37.6 

5.96 0.0456 
6.29 0.0331 
6.61 0.0240 
6.78 0.0154 
7.19 0.0091 
7.52 0,0066 
0.01 0.0048 
8 . 7 5  0,0036 
9.40 0.0026 

11.31 0.0012 

ADVANCED TERRA TESTING, INC. 

?q 
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I MECHANICAL ANALYSIS - SIEVE TEST DATA 

~ "CLIENT Advanced Sciences, Inc. 

BORING NO. 58-89BR 
DEPTH 98 - 98.1' 
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) 
Wt. Ring(s) (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt. Wet Soil & Pan ( 9 )  105.2 
Wt. Dry Soil & Pan. (9) 103.4 
Wt. Lost  Moisture ( 9 )  1.8 
Wt. of Pan Only (9) 8.7 

1.9 
Wt. of Dry Soil ( 9 )  94.7 ' 

Moisture Content % 0 * y  Density PCF 

JOB NO. 2081-01 

SAMPLED 12-90 RZ 
DATE TESTED 1-09-91 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
Before Washing (9) 105.2 
Wt. Dry Soil & Pan 
Before Washing (9) 103.4 
Weight of Pan (9) 8.7 
Wt. of Dry Soil 
Before Washing 9 4 . 7  
Wt. Dry Soil & Pan 
After Washing (9) 35.7 
Wt. of Dry Soil 
After Washing (9) 2 7 . 0  
-#200 Wash. Out 96 71.5 

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Wt. Wt. % Finer 
(Size) (9) (9) Retain. Retain. Retain. By Wt. 

3 'I 
1 1/2" 
3/4" 
3 / 8 "  
#4 
# l o  
#20 
#40 
#60 

# l o o  
#200 
8230 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.29 
1.29 
1.30 
1.30 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
Ob00 
1.34 
5.11 

24.40 
6.10 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.05 
3.82 

23.10 
4 . 8 0  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.05 
3.87 

26.97 
31.77 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
4.1 

28.5 
33.6 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.9 
95 * 9 
71.5 
66.4 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 58-89BR SAMPLED 12-90 RZ 
DEPTH 99 - 99.1' DATE TESTED 
SAMPLE NO. -- WASH SIEVE 
S O I L  DESCR. Rotary Core DRY SIEVE No 

1-08-91 TNU 
Yes 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) 
Wt. R i n g W  (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt. Wet Soil & Pan (9) 101.6 

Wt. Lost Moisture (9) 2 . 6  

Wt. of Dry Soil (9) 90.2 
2.9 

Wt. Dry Soil & Pan ( 9 )  99.0 

Wt. of Pan Only (9) 8 . 8  

Moisture Content 46 0 *y Density PCF 

Sieve 
Number 
(Size) 

3 'I 
1 1/2" 
3/4" 
3 / 8 "  

# 4  
#10 
# 2 0  
#40 
#60 

#loo 
#200 
X230 

Pan Indiv. Indiv. 

(9) (9) Retain. 
Weight Wt. + Pan Wt. 

0.00 
0.00 
0 I O 0  
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
1.29 
1.31 
1.30 
1.30 

0.00 0 . 0 0  
0.00 0 00  
0.00 0 . 0 0  
0.00 0 . 0 0  
0 * 00 0 . 0 0  
0 . 0 0  0 * 00  
0.00 0.00 
0.00 0.00 
1.30 0 . 0 1  
1.78 0.47 
6.58 5 . 2 8  
3.90 2.60 

Cum. 
Wt. 

Retain. 

0.00 
0.00 
0 100 
0.00 
0 I O 0  
0.00 
0.00 
0.00 
0.01 
0.48 
5.76 
8.36 

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
Before Washing (9) 101.6 
Wt. Dry Soil & Pan 
Before Washing (9) 99.0 
Weight of Pan (9) 8 . 8  
Wt. o f  Dry Soil 
Before Washing 90.2 
Wt. Dry Soil & Pan 
After Washing (9) 14.6 
Wt. of Dry Soil 
After Washing (9) 5 . 8  
-#200 Wash. Out 96 93.6 

Cum 
% 

Retain. 

0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 
0.0 
0.5 
6.4 
9.3 

% 
Finer 
By Wt. 

100.0 
100.0 
100.0 
100.0 
100 * 0 
100.0 
100.0 
100.0 
100 e 0 
99.5 
93.6 
90.7 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 58-89BR 
DEPTH 103 - 103.1' 
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring.(s) 
Wt. R i n g W  (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt, Wet Soil & Pan 
Wt. Dry Soil & Pan 
Wt. Lost Moisture 
Wt. of Pan Only 
Wt. of Dry Soil 
Yoisture Content % 
ry Density PCF 

SAMPLED 12-90 RZ 
DATE TESTED 1-09-91 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

(9) Wt. Wet Soil & Pan 
Before Washing (9) 110.9 
Wt. Dry Soil & Pan 
Before Washing (9) 109.0 
Weignt of Fan (9) 8.7 

(9) 110.9 Wt. of Dry Soil 
(9) 109.0 Before Washing 100.3 
(9) 1.9 Wt. Dry Soil & Pan 
(9) 8.7 After Washing (9) 32.0 
(9) 100.3 Wt. of Dry Soil 

1.9 After Washing (9) 23.3 
-#200 Wash. Out % 76.8 

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Wt. Wt. % Finer 
(Size) (9) (9) Retain. Retain. Retain. By Wt. 

3 It  

1 1/2" 
3/4" 
3/8" 
#4 
#lo 
#20 
#40 
#60 

#loo 
#200 
#230 

0 . 0 0  0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
1.30 1.32 
1.30 4.45 
1.29 21.43 
1.31 5.65 

0.00 
c1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.02 
3.15 
20,14 
4.34 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.02 
3.17 

23.31 
27.65 

0 . 0  100 . o  
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
3.2 96.8 

23.2 76.8 
27.6 72.4 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

60-89BR SAMPLED -- BORING NO. 

SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

DEPTH 139.3' DATE TESTED 01-10-91 TNU 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & ?an (9) 
Wt. Dry Soil & Pan ( 9 )  
Wt. Lost Moisture ( 9 )  
Wt. of Pan Only ( 9 )  
Wt. of Dry Soil ( 9 )  
Moisture Content 41 e 
Wt. Hydrom. Samgle Wet ( g )  
Wt. Hydrom. Sample Dry ( 9 )  

20.65 
20.34 
0.33 
3.67 
16.67 

1.9 

62.09 
60.96 

Wt. Total Sample 

Weight of + #lo 
Before Washing (9) 0.00 
Weight of + #10 
After Washing (9) 0.00 
Weight of - #10 
Weight of - #lO 
Wt. Total Sample 

Wet (9) 62 09 

Wet ( 9 )  62.09 

Dry (9) 60.96 

Dry (9) 60.96 

Calc. Wt. "W" (9) 60.96 
Calc. Mass + #lO 0.00 

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. - Pan Wt. Wt * % Finer 
( S i z e )  ( 9 )  ( 9 )  Retain. Retain. Retain. By Wt. 

1 1/2" 0.00 0.00 0.00 0.00 0.0 100.0 
3/4" 0.00 0.00 0.00 0.00 0.0 100.0 
3/8" 0.00 0.00 0.00 0.00 0.0 100.0 
#4 0,oo 0.00 0.00 0.00 0.0 100.0 
# l o  0.00 0.00 0 . 0 0  0.00 0 . 0  100.0 

#20 0.00 0.00 0.00 
8 4 0  0.00 0.00 0.00 
#60 1.30 1.35 0.05 

# l o o  1.28 3.89 2.61 
#200 1.31 15.18 14.41 

e. . ...' #230 

1.31 4 . 7 1  3.40 

0.00 0;o 100.0 
0 . 0 0  0 . 0  100.0 
0.05 0.1 99.9 
2.66 4.4 95.6 
17.13 28.1 71.9 
20 * 53 33.7 66.3 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc. J O B  NO. 2081-01 

BORING NO. 60-89BR SAMPLED -- 
DEPTH 139.3' DATE TESTED 01-10-91 TNU 
SAMPLE NO. Rocky Flats Phase I WASH SIEVE Yes 
SOIL DESCR. Rotary Core DRY SIEVE No 

Hydrometer t ASTM 152 H 
Sp. Gr. of Soil 2.72 
Value of "a" 0.99 
Deflocculant Sodium Hexametaphosphate 
Defloc. Corr'n 5.0 
Meniscus Corr'n -1.0 

Temp., Deg. C 21.0 
Temp. Coef. K 0.01320 
Wt. Dry Sample "W" 60.956 

100.0 % of Total Sample 

T 
Elapsed Hydrometer Reading 
Time Original Corrected 
(min) II R it 

0.0 
0.5 
1.0 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

44.00 
38.00 
33.00 
29.00 
26-50 
24.75 
23 25 
22.00 
20 IO0 
16.00 

-- 
38.00 
32.00 
27.00 
23.00 
20.50 
18.75 
17.25 
16.00 
14.00 
10.00 

100Ra/W 

-- 
61.5 
51.8 
43.7 
37 * 2 
33.2 
30.3 
27.9 
'25.9 
22.6 
16.2 

Y Effecitve Grain 
Total Depth Diameter 

Sample L 4 m m )  

61.5 9.07 0.0562 
51.8 10.06 0.0419 
43.7 10.88 0.0300 
37.2 11.53 0.0200 
33.2 11.94 0.0118 
30.3 12.23 0.0084 
27.9 12.48 0.0060 
25.9 12.68 0.0043 
22.6 13.01 0.0030 
16.2 13.67 0.0013 

Grain Diameter = K*(SQRT(L/T)) 

ADVANCED TERRA TESTING, INC. 



U.S. STA SIEVE SIZE 

USCS 

n: 
W z 
iT 

GRAVEL SAND 
COBBLES SILT OR CLAY 

COARSE I FINE G O A R S ~  MEDIUM I FINE 

3' 1-lrr 3/4' 3/8" r4 #lo #20 

COBBLES TO 
WENTWoRTH I BOULDERS 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
500 100 50 10, 5 1 .o 

PEBBLE GRAVEL SAND 
COARSE IMEDIFINE IORAN COARSE I MED I FINE 

0.5 0.1 0.05 .01 0.00s 0.001 

AREA 

GRAIN SIZE IN MILLIMETERS 

DEPTH CLASSIFICATION 

SILT I I 
DATE: O / - / b -  71 PROJECT NO.: sOg/-O/ WELLNAME: kd - Wk3R SAMPLE NO.: 

NEW BORING NO. 8217789 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. 

BORING NO. 60-89BR 
DEPTH 1 8 8 . 5  - 1 8 8 . 7 '  
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) 
Wt. Ring(s) (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. o f  Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % @ ry Density PCF 

... .. 

Sieve 
Number 
(Size) 

3 I' 
1 1 / 2 "  

3 / 4 "  
3 / 8 "  

# 4  
# l o  
#20 
X40 
#60 

# l o o  
x200 
#230 
#270 

8 8 . 7  
8 6 . 1  

2 . 6  
8 . 8  

7 7 . 3  
3 . 4  

Pan Indiv. Indiv. 

(9) (9) Retain. 
Weight Wt. + Pan Wt. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1 . 2 9  
1 . 3 1  
1 . 2 9  
1 . 2 9  
1 . 2 9  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1 . 3 0  
1 . 8 2  
7 . 5 3  
3 . 4 0  
2 . 3 1  

0.00 
u.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0 . 5 1  
6 . 2 4  
2 . 1 1  
1 . 0 2  

JOB NO. 2081-01 

SAMPLED 12-90 RZ 
DATE TESTED 1-15-91 TNU 
WASH SIEVE Y e s  
DRY SIEVE No 

Cum.  
Wt. 

Retain. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0 . 5 2  
6 . 7 6  
8 . 8 7  
9 . 8 9  

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
Before Washing (9) 8 8 . 7  
Wt. Dry Soil & Pan 
Before Washing (9) 8 6 . 1  

Wt. of Dry Soil 

Wt. Dry Soil & ?an 
After Washing (9) 15.5 
Wt. of Dry S o i l  
After Washing (9) 6 . 8  
-#200 Wash. Out 4s 9 1 . 3  

Weight of Pan (9) 8 . 8  

Before Washing 7 7 . 3  

Cum. 
% 

Retain. 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  
0.0 
0 . 7  
8 . 7  

11.5 
1 2 . 8  

% 
Finer 
By Wt. 

100 0 
100.0 
100 0 
100.0 
100 * 0 
100.0 
100.0 
100.0 
100.0 

9 9 . 3  
9 1 . 3  
8 8 . 5  
8 7 . 2  

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 60-89BR 
DEPTH 
SAMPLE NO. 
SOIL DESCR. Rotary Core 

214.4 - 214.5' -_ 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) 
wt. Rinds) (9) 
Wt. Soil (9) 
Wet Density PCF 

wt. Wet Soil & Pan (9) 105.6 
Wt. Dry Soil & Pan (9) 103.0 
Wt. Lost Moisture, (9) 2.6 

Wt. of Drv Soil 94.2 
2.8 

Wt. of Pan Only ( 9 )  8.7 

Moisture Content 46 a ry Density PCF 

Sieve Pan Indiv. Indiv. 
Number Weight Wt. + Pan Wt. 
(Size) (9) (9) Retain. 

3 'I 
1 1/2" 
3/4" 
3/8" 
#4 
#lO 
#PO 
X40 
#60 

I 1 0 0  
#200 
#230 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.30 
1.30 
1.28 
1.32 

0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.35 
2 . 0 4  

11.21 
4.47 

0 I O 0  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.05 
0.74 
9.93 
3.15 

SAMPLED 12-90 RZ 
DATE TESTED 1-09-91 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil 61 Pan 
Before Washing (9) 105-6 
Wt. Dry Soil & Pan 
Before Washing (9) 103.0 
Weight of Pan (9) 8.7 
Wt. of Dry Soil 
Before Washing 94.2 
Wt. Dry Soil & Pan 
After Washing (9) is. 5 
Wt. of Dry Soil 
After Washing (9) 10.7 
-#200 Wash. Out % 88.6 

Cum. Cum. 46 
Wt. % Finer 

Retain. Retain. By Wt. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.05 
0.79 
10.72 
13.87 

0.0 
0.0 
0 . 0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.8 
11.4 
14.7 

100.0 
100 * 0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.9 
99.2 
88.6 
85.3 

ADVANCED TERRA TESTING, I N C .  
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

.. _. 

CLIENT Advanced Sciences, Inc. 

BORING NO. 63 89BR 
DEPTH 
SAMPLE NO. 
SOIL DESCR. Rotary Core 

18.9 - 19' -- 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) ( g )  
Wt. Ring(s) (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt. Wet Soil & Pan ( 9 )  110.6 
Wt. Dry Soil C Pan ( 9 )  108.9 
Wt. L o s t  Moisture ( 9 )  1.9 
Wt. of Pan Only (9) 8.6 
Wt. of Dry Soil ( 9 )  100.3 
Moisture Content % 1.9 
'ry Density PCF a 
Sieve 
Number 
(Size) 

3 " 
1 1/2" 
3/4" 
3 / 8 "  

#4  
#lo 
#20 
#40 
#60 

#loo 
#200 
#230 

Pan Indiv. Indiv. 

(9) (9) Retain. 
Weight Wt. + Pan Wt. 

0.00 0.00 0.00 
0.00 0.00 0.00 
0 a 00 0.00 0 * 00 
0.00 0.00 0.00 
0.00 0.00 0 . 0 0  
0.00 0.00 0 . 0 0  
0.00 0.00 0.00 
1.31 1.32 0.01 
1.31 2.39 1.08 
1.29 12.88 11.59 
1.29 24.11 22.82 
1.29 5.81 4.58 

Cum. 
Wt. 

Retain. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
1.09 
12.68 
35.50 
40.08 

JOB NO. 2081-01 

SAMPLED 12-90 RZ 
DATE TESTED 1-11-91 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
Before Washing (9) 110.8 
Wt. Dry Soil & Pan 
Before Washing (9) 108.9 
Weight of Pan (9) 8.6 
Wt. of Dry Soil 
aefore Washing 100.3 
Wt. Dry Soil & Pan 
After Washing (9) 4 4 . 1  
Wt. of Dry Soil 
After Washing (9) 35 5 
-#200 Wash. Out % 64.6 

Cum. 
% 

Retain. 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.1 
12.6 
35.4 
40.0 

% 
Finer 
By Wt. 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
98.9 
87.4 
64.6 
60.0 

ADVANCED TERRA TESTING, INC. 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

Number Weight Wt. + Pan W t .  Wt % Finer 
(Size) (9) ( 9 )  Retain. Retain. Retain. By Wt. 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 63-89BR SAMPLED 
DEPTH 19.6 - 19.7' DATE TESTED 
SAMPLE NO. Rocky Flats Phase  I WAS3 SIEVE 
SOIL DESCR. Rotary Core DRY SIEVE 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

W t .  Wet Soil & Pan :g) 
Wt. Dry Soil & Pan ( g )  
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % e .. . . 

. Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

2 5 - 2 8  
25.56 
0.32 
3.72 

21.64 
1.5 

64.01 
63.09 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #lo 

Weight of + #lo 1 

Weight of - #10 
Wet ( 9 )  64.01 

Weight of - #10 
Dry (9) 63 09 

Wt. Total Sample 
Dry (9) 63.09 

Calc. Wt. "W" (9) 63.09 
Calc. Mass + #10 0.00 

64.01 Wet (9) 

Before Washing (9) 0.00 

After Washing (9) 0.00 

1 1/2" 
3/4" 
3 / 8 "  

8 4  
# l o  

#20 
8 4 0 .  
860 

# l o o  
x200 

-e 

01-10-91 TNU 
Yes 
No 

0.00 0.00 0 . 0 0  0.00 0.0 100.0 
0.0 100.0 0 a 00 0.00 0.00 0.00 

0 . 0 0  0.00 0.0 100.0 
100.0 

0.00 0.00 
0 . 0 0  0 . 0 0  0 . 0 0  '0.00 0.0 
0 . 0 0  0 . 0 0  0.00 0.00 0.0 100.0 

0 * 00 0.00 0 * 00 0.00 0.0 100.0 
1.05 1.10 0.05 0.05 0.1 99.9 
1.04 6.11 5.07 5.12 8.1 91.9 
1.03 19.42 18.39 23.51 37 * 3 62.7 
1.05 11.60 10.55 34.06 54.0 46.0 
1.03 2.80 1.77 35.83 56.8 43.2 

ADVANCED TERRA TESTING, INC. 



HYDROMETER AXALYSIS - SEDIMENTATION DATA 

CLIENT Advanced Sciences, Inc. JOB NO, 2081-01 

BORING NO. 63-69BR SAMPLED 
DEPTH 19.6 - 19.7' DATE TESTED 
SAMPLE NO. 
SOIL DESCR. Rotary Core DRY SIEVE 

Rocky Flats Phase I WASH SIEVE 

-- 
01-10-91 TNU 
Yes 
No 

Hydrometer # ASTM 152 H Temp., Deg. C 21.0 
S p .  Gr. of Soil 2.69 Temp. Coef. K 0.01332 

0.99 Wt. Dry Sample "W" 63,086 Value of Ira" 
Deflocculant Sodium Hexametaphospnace % of Total Sample 100.0 
Defloc. Corr'n 5.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading 
Time Original Corrected 
(min) 100Ra/W I1  R 11 

-- -- -_ 0.0 
31.00 25.00 39.3 

. .  1.0 28.00 22.00 34.6 
2.0 25.00 
5.0 23.00 

15.0 21.00 
30.0 20.00 
60.0 19 I O 0  
120.0 18.00 
250.0 16.50 
1440.0 15.00 

19.00 
17.00 
15.00 
14.00 
13.00 
12.00 
10.50 
9.00 

29.9 
26.7 
23.6 
22.0 
20 * 4 
18.9 
16.5 
14.2 

% Effecitve Grain 
Total Depth Diameter 
Sample L 4 1 

-- 
39.3 
34.6 
29.9 
26.7 
23.6 
22.0 
20.4 
18.9 
16.5 
14.2 

-- -- 
11.21 0.0631 
11.70 0.0456 
12.19 0.0329 
12.52 0.0211 
12.85 0.0123 
13.01 0.0088 
13.17 0,0062 
13.34 0.0044 
13.58 0.0031 
13.83 0.0013 

Grain Diameter = K*(SQRT(L/T) 1 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 63 69BR 
DEPTH 20 - 20.2' 
SAMPLE NO. -- 
SOIL DESCR. Rotary Core 

MOISTURE/DENSITY 
DATA 

Wt, Soil & Ring(s) (9) 
Wt, Ring(s) (9) 
Wt. Soil (9) 
Wet Density PCF 

Wt. Wet Soil & ?an ( 9 )  
Wt. Dry Soil & Pan ( 9 )  
wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 

o).ry Density PCF 

I .. . 

' 3 6 . 6  
134.2 

2.7 
8.7 

125.5 
2.1 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

WASH SIEVE ANALYSIS 

Wt. Wet Soil 61 Pan 
Before Washing (9) 136.8 
Wt. Dry Soil & Pan 
Before Washing (9) 134.2 
Weight of pan (9) 8.7 
Wt. of Dry Soil 
Before Washing 125.5 
Wt. Dry Soil & Pan 
After Washing (9) 47.1 
Wt. of Dry Soil 
After Washing (9) 38.5 
-#200 Wash. Out % 69.4 

3 I' 
1 1/2" 
3/4" 
3/8" 

#4 
#lo 
#20 
# 4 0  
#60 

#loo 
#200 
6230 

12-90 RZ 
1-11-91 TNU 
Yes 
No 

S I eve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Wt. Wt. % Finer 
(Slze) (9) (9) Retain. Retain. Retain. By Wt. 

0 * 00 0.00 0 * 0 0  0.00 
0.00 0.00 0 . 0 0  0.00 
0 a 00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
1.28 1.31 0.03 0.03 
1.3i 4.19 2.88 2.91 
1.31 15.87 14.56 17.47 
1.29 22.27 20 * 98 36.45 
1.30 5.90 4.60 43.05 

0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100 10 
0.0 100.0 
0.0 100.0 
0.0 100.0 
2.3 97.7 
13.9 86.1 
30.6 69.4 
34.3 65.7 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO. 2081-01 

BORING NO. 66-89BR 
DEPTH 
SAMPLE NO. 
SOIL DESCR. Rotary Core 

21.7 - 21.9' -- 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) 
Wt. Ring(s) (9) 
Wt. Soil (9) 
Wet Density PCF 

wt. Wet Soil & Pan ( 9 )  142.6 
Wt. Dry Soil & Pan (9) 138.3 

Wt. of Pan Only (9) 8.7 
Wt. of Dry Soil (4) 129.6 

W t ,  Lost  Moisture ( 5 )  4.3 

Moisture Content % - 
Iry Density PCF 

3.3 

Sieve Pan Indiv. Indiv. 
Number Weight Wt. + Pan Wt. 
(Size) (9) (9) Retain. 

3 
1 1/2" 
3/4" 
3/8" 
#4 
# l o  
#20 
#40 
#60 

# l o o  
#200 
#230 
#2?0 

0.00 
0.00 
0 * 00 
0 ..oo 
0.00 
0.00 
0.00 
0.00 
1.33 
1.31 
1.29 
1.28 
1.30 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.37 
3.05 

35.97 
7.33 
4.68 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.04 
1.74 

34.68 
6.05 
3.38 

SAMPLED 12-90 RZ 
DATE TESTED 1-14-91 GAW 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil & Pan 
Before Washing (9) 142.6 
Wt. Dry Soil & Pan 
Before Washing (9) 138.3 
Weight of Pan (9) 8.7 
Wt. of Dry Soil 
Before Washing 129.6 
Wt. Dry Soil & Pan 
After Washing (9) 45.2 
Wt. of Dry 'Soil 
After Washing (9) 36.5 
-#200 Wash. Out % 71.9 

Cum. Cum. % 
Wt. % Finer 

Retain. Retain. By Wt. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.04 
1 .'78 

36.46 
42.51 
45.89 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.4 

28.1 
32.8 
35.4 

100 I O  
100.0 
100.0 
100.0 
100.0 
100.0 
100 * 0 
100.0 
100.0 
98.6 
71.9 
67.2 
64.6 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT Advanced Sciences, Inc. JOB NO, 2081-01 

BORING NO, 66-89BR 
DEPTH 23.1 - 24' 
SAMPLE NO. 
SOIL DESCR. Rotary Core 

-- 

MOISTURE/DENSITY 
DATA 

Wt. Soil & Ring(s) (9) 
Wt. Ring!s) (9) 
Wt. Soil. (9) 
Wet Denc;.ity PCF 

Wt. Wet S o i l  & Pan (9) 
W t .  Dry :Soil & Pan (9) 
Wt. Loss Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 

Content % 
Density PCF 

Sievc 
Number 
(Size) 

3 'I  

1 1/2!l 
3/4" 
3 / 8 "  

X 4  
#lo 
#20 
# 4 0  
X60 

X l O C  
#200 
#230 
X 2  10 

SAMPLED 12-90 RZ 
DATE TESTED 1-14-91 GAW 
WASH SIEVE Yes 
DRY SIEVE No 

WASH. SIEVE ANALYSIS 

wt. Wet Soil & Pan 
Before Washing (9) 
Wt. Dry Soil & Pan 
Before Washing (9) 
Weight of Pan (9) 

3.0 Wt. Dry Soil & Pan 
8.7 After Washing (9) 

1.9 After Washing (9) 
-#ZOO Wash. Out 46 

113.9 Wt. of Dry Soil 
170.9 Before Washing 

162.2 Wt. of Dry 'Soil 

Pan Indiv. Indiv . Cum. 

(9) (9) Retain. Retain. 
Weight Wt. + Pan Wt. Wt. ' 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
1.29 1.33 
1.30 1.94 
3.68 31.42 
3.70 56.62 
1.31 10.02 
1.29 6.96 

Q. 00 
0'. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.04 
0.64 
27.74 
52.92 
8.71 
5.61 

0.00 
0.00 
0.00 
0.00 
0.00 

. o . o o  
0.00 
0.04 
0.68 

28.42 
. 81 .34  
90 i 05 
95.12 

Cum. 
x 

Retain. 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.4 
17.5 
50.2 
55.5 
59.0 

.I ADVANCED 

x 
Finer 
By Wt. 

100.0 
100.0 
100.0 
100.0 
100.0 
100 .o  
100.0 
100.0 
99.6 
82.5 

* -49.8 
44.5 
41.0 

173.9 

170.9 
8.7 

162.2 

90.0 

81.3 
49.8 

TERRA TESTING, INC. 
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